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Abstract 

Bacterial vaginosis (BV) is associated with adverse pregnancy outcomes with various 
treatment options. 

Objective: To compare the effi  cacy and effect on pregnancy outcome of Metronidazole and 
Clindamycin in women with bacterial vaginosis in Port Harcourt, Nigeria.

Methodology: Randomized controlled study of 136 pregnant women diagnosed with BV at 
the University of Port Harcourt Teaching Hospital. A structured proforma was used to obtain 
socio-demographic characteristics and other relevant data. Treatment was with either oral 
Metronidazole or oral Clindamycin for seven days. A secondary test and evaluation of the effect 
on adverse pregnancy outcomes were determined. Data analysis was done using the SPSS 
statistical package version 22.0

Results: BV prevalence was 23%, with similar cure rates with both medications. The failure 
rates of clindamycin and metronidazole were 10.4% and 13% respectively (p = 0.639). The mean 
gestational age at delivery in the metronidazole treated group was 38.67 weeks ± 1.69 compared 
to 38.68 weeks ± 1.64 in the oral clindamycin group (p = 0.96). Pre-labour rupture of membranes 
and preterm delivery rates with both medications were similar (p = 0.73; OR 1.3; 95% CI 0.3-4.9) 
and (p = 0.73; OR 1.3; 95% CI 0.3-4.9) respectively. 

Conclusion: Both medications have comparable effi  cacy and similar pregnancy outcomes in 
the treatment of bacterial vaginosis in low-risk asymptomatic pregnant Nigerian women and thus 
can be used interchangeably.

Introduction
Bacterial vaginosis (BV) is a common, yet poorly understood 

polymicrobial vaginal disorder commonly seen in women of 
reproductive age [1]. BV has a particularly high prevalence in 
black women especially those in sub-Saharan Africa [1-4]. In 
South-East and North-East Nigeria, equally high prevalence of 
17% and 17.3% respectively have been documented [5,6]. It is 
abnormal microbiota of the vagina characterized by a reduced 
number of Lactobacilli, pH higher than 4.5 and increased 
numbers of potential pathogens including but not limited to 
Gardnerella vaginalis, group B haemolytic streptococcus and 

the anaerobes Peptostreptococcus spp, Bacteroides spp and 
Mycoplasma hominis [7].

Approximately 50% - 70% of women with BV are 
asymptomatic [1], and presentation in symptomatic women 
varies from increased gray-white offensive vaginal discharge 
intensiϐied after intercourse and during menstruation, to 
lower abdominal pain and dyspareunia [8]. The diagnosis 
of bacterial vaginosis can be made on clinical grounds with 
microbiological supports such as Gram-stain based criteria 
(Spiegel’s and Nugent) as well as Gas-Liquid chromatography 
[1-7]. 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.cjog.1001040&domain=pdf&date_stamp=2020-01-10
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In pregnant women, considerable information show 
that bacterial vaginosis is associated with poor pregnancy 
outcomes which include preterm delivery, low birth weight, 
perinatal and neonatal infections when untreated [1-7,9]. It is 
also related to obstetric complications like preterm pre-labour 
rupture of fetal membranes and puerperal sepsis [7]. The high 
prevalence and burden of BV in developing countries, make 
continuous efforts at determining the most effective antibiotic 
that gives high cure rates (or lower treatment failures), lower 
recurrence and lower side effect proϐile highly imperative. 

It has been suggested that oral Clindamycin may have 
an advantage over oral Metronidazole due to its broader 
spectrum of activity but concerns about of post-therapy 
diarrhoea had been raised [7,8]. These concerns had triggered 
the use of clindamycin vaginal creams [10-16]. which Joesof, 
et al. highlighted in their work that indicated that pregnancy 
complications are not efϐiciently taken care of by the 
administration of clindamycin vaginal creams [17]. 

It is on this basis that a comparison of efϐicacy of oral 
Metronidazole against oral Clindamycin and evaluation of 
their effect on adverse pregnancy outcomes induced by 
bacterial vaginosis was undertaken in Port Harcourt, South-
South Nigeria.

Material and methods
This was a randomized controlled study conducted at 

the University of Port Harcourt Teaching Hospital, a tertiary 
health facility in Rivers State, Nigeria from the 1st of July 2016 
to the 31st of December, 2016. 

The study population consisted of consecutive consenting 
pregnant women who attended the antenatal clinics of the 
Teaching Hospital who were positive for bacterial vaginosis. 
Inclusion criteria included: women at gestational ages 
between 28 weeks and 32 weeks with singleton pregnancies 
determined from their last menstrual period or from an early 
ultrasound scan The following were excluded: those with 
a history of previous preterm labour or late miscarriage, 
those in whom preterm labour was induced for any obstetric 
or medical condition, women who did not give consent and 
antenatal clinic attendees with known obstetric and medical 
complications that could be a confounding factor for preterm 
labour.

The minimum sample size required for the study was 
calculated using the formula for clinical superiority design in 
a randomized controlled trial [18], were: N was the desired 
sample size, Z1-α for one-tail test at 95% Conϐidence interval = 
1.645; Z1-β = 0.845, d = Real difference between the two drugs 
effects and δ0 = A clinically acceptable margin of error assumed 
at 0.3, p = response rate of the standard treatment. 

Using a previous study response rate of standard treatment 
[19], the minimum sample required for the study was 46. 

Allowing for an attrition rate of 50% and possibly skewed 
distribution, the sample size for each arm of the study was 
increased to 68 giving a total of 136 for both arms of the study.

An average of 20 women who met the inclusion criteria 
and gave consent was recruited into the study daily, with an 
average of 100 women recruited each week. Furthermore, 
between three and ϐive women daily were identiϐied to be 
positive for bacterial vaginosis using Amsel’s criteria [19], 
giving a total of about 15 to 25 women in one week. The study 
population was obtained in six weeks.

A Pre-structured proforma was used to obtain relevant 
socio-demographic and clinical data. An evaluation of any 
vaginal discharge was made by the investigators, noting its 
characteristics. Vaginal swabs were then collected from the 
posterior vaginal fornix for the diagnosis of bacterial vaginosis 
using the Amsel’s criteria. All samples. The samples of all 
participants had a unique laboratory identiϐication number 
and result sheets (Primary screening and Test of cure). The 
pH was determined using a pH meter. After that, a portion 
of the extract on the vaginal swab was placed in a small test 
tube (10 × 75 mm) containing approximately 0.5 ml of 0.9% 
normal saline (0.9% sodium chloride in water), a whiff test 
was done. The result was reported as positive if there was 
a ϐishy odour following the addition of KOH to the vaginal 
sample or negative if this was absent. The presence or absence 
of clue cells on the vaginal sample was done following a wet 
mount and microscopic examination.

The clinical diagnosis of bacterial vaginosis using the 
Amsel’s criteria required that three of the following four 
criteria be met: A thin homogenous vaginal discharge, 
vaginal pH greater than 4.7, an amine odour after addition 
of potassium hydroxide (positive whiff test) and detection of 
Clue cells on saline wet mount (vaginal epithelial cells with 
bacteria obscuring the peripheral borders). A dedicated 
Microbiologist handled the specimen, and a second 
Microbiologist double-checked each. Results were declared 
positive for bacterial vaginosis when there is a concordance 
of the results. If discordant, a third Microbiologist provides 
the tie-breaker. The women who were positive for bacterial 
vaginosis constituted the study population. Those who were 
negative for bacterial vaginosis were counselled on their 
laboratory results and excluded from the study.

The women who were positive for BV were then randomized 
to receive either oral Metronidazole or oral Clindamycin to 
form the two arms of the study (M and C). Those who picked 
‘M’ received oral Metronidazole 400 mg three times a day for 
seven days while the other half that picked ‘C’ received oral 
Clindamycin 300 mg twice daily for seven days. Unlabelled 
drug envelopes containing a seven-day dose of each of the 
medications were given to each of the study subjects. The 
study subjects were seen one week after completing therapy. 
In order, ensure compliance, a pre-treatment counselling was 
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conducted explaining the signiϐicance and beneϐits of taking 
the prescribed medications. Informed consent was obtained 
stating their commitment to take the drugs as prescribed. Also, 
the patients were told to present to the clinic with the empty 
containers of the drugs to ascertain intake. A second vaginal 
swab was collected for secondary laboratory test, still using 
the Amsel’s criteria, noting those who turned negative. The 
methodology employed in the initial screening and diagnosis 
was still used. Those who remained positive were recorded 
for use in calculating the percentage treatment failures (and 
percentage cure rate). They were then excluded from the study 
and re-evaluated. All the cured women were then followed 
up to one week after delivery. Follow up at routine antenatal 
appointments and via telephone communication with the 
subjects by the investigator was done for both groups of women 
throughout the study period. Any concerns raised by the study 
subjects including any medical or obstetric complication was 
noted and effectively addressed. The primary outcome was 
the percentage of cure rates in the two groups of women. The 
secondary results were the rate of preterm delivery deϐined 
as delivery at any gestational age greater than 28 weeks but 
less than 37 completed weeks. Other secondary outcomes 
included preterm pre-labour rupture of fetal membrane, low 
birth weight deϐined as absolute birth weight less than 2500 g 
and perinatal death.

Data from the structured proforma was then entered into 
a spreadsheet and analyzed using the SPSS 22.0 software 
package (IBM, Armonk, NY, USA). Chi-square test was used to 
compare categorical variables, while Student‘t’ test was used 
to compare continuous variables between the Metronidazole 
and Clindamycin treatment groups and p - value < 0.05 was 
considered signiϐicant.

Ethical approval

Ethical approval for the study was obtained from the 
Ethical review board of the University of Port Harcourt 
Teaching Hospital with IRS number, UPTH/ADM/90/SII/
VOL./XI/385 and informed consent was obtained from all 
consenting women for the study.

Results
Five hundred and ninety-one pregnant women were 

recruited for this study. Out of these, one hundred and thirty-
six women were positive for bacterial vaginosis (23.01%) and 
were studied.

Table 1 illustrates the efϐicacy of the treatment 
modalities: Of the one hundred and thirty-six BV-positive 
pregnant women who formed the study population, sixty-
nine of them received oral metronidazole while sixty seven 
received oral clindamycin. The cumulative cure rate in the 
oral metronidazole group was 87% and 89.6% in the oral 
clindamycin group. There was no statistical difference in the 
efϐicacy of the two medications (p = 0.639). Nine (13%) of the 

women who received oral metronidazole and seven (10.4%) 
of the women in the oral clindamycin group had treatment 
failures following the test of cure, with an overall failure rate 
of 11.8%. 

Of the 136 pregnant women who were positive for 
bacterial vaginosis, 120 women were followed up to one week 
after delivery, after the exclusion of the 16 women who had 
treatment failure and thus required additional therapy.

Five (8.3%) of the women who received oral metronidazole 
had preterm pre-labour rupture of membranes (PPROM), while 
four (6.7%) had the same in the oral Clindamycin group. There 
was no statistically signiϐicant difference in the occurrence of 
PPROM between the two groups of treated women [p = 0.73; 
OR 95% CI 1.3 (0.3-4.9)]. Furthermore, nine (7.5%) of the 
120 women who received either oral metronidazole or oral 
clindamycin and followed up had preterm deliveries. [Five 
versus four; X2 = 0.12; p = 0.73; OR 95% CI 1.3 (0.3-4.9)].

The overall mean gestational age at delivery in the study 
population was 38.68 ± 1.66 weeks. The mean gestational age 
at delivery among the women in the oral metronidazole group 
was 38.67 ± 1.69 weeks, while that of the clindamycin group 
was 38.68 ± 1.64 weeks. There was no statistically signiϐicant 
difference (p = 0.96) (Table 2).

Table 1: Comparison of Effi  cacy of treatment for patients with BV using Oral 
Metronidazole and Oral Clindamycin.

Post BV 
treatment status

Metronidazole 
Group N (%)

Clindamycin 
Group N (%) Total p - value Chi-square

Negative 60(87.0) 60(89.6) 120(88.2)
0.639 0.221

Positive 9(13.0) 7(10.4) 16(11.8)
Total 69 67 136

Table 2: Comparison of pregnancy outcomes in metronidazole vs. Clindamycin 
treated patients with BV.

Metronidazole 
Group N (%)

Clindamycin 
Group N (%) Total (%) p - value OR 95% CI

Mean GA at 
Delivery 38.67 ± 1.69 38.68 ± 1.64 38.68 ± 1.66 0.96

Mean Birth 
Weight 3.33 ± 0.48 3.38 ± 0.45 3.35 ± 0.46 0.51

PPROM (%)
Yes 5(8.3) 4(6.7) 9(7.5) 0.73 1.3(0.3-4.9)
No 55(91.7) 56(93.3) 111(92.5)

GA at 
Delivery

< 37 Week 5(8.3) 4(6.7) 9(7.5) 0.73 1.3(0.3-4.9)
≥ 37 Weeks 55(91.7) 56(93.3) 111(92.5)
Birth Weight

1.5-2.499 5(8.3) 3(5.0) 8(6.7) 0.46 1.7(0.4-7.6)
≥ 2.5 55(91.7) 57(95.0) 112(93.3)

Perinatal 
Death
Yes 2(3.3) 0(0.0) 2(1.7) 0.15  
No 58(96.7) 60(100.0) 118(98.3)

Total 60 60 120
GA: Gestational Age, PPROM: Preterm Pre-Labour Rupture Of Membranes, OR: Odds 
Ratio
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The mean birth weight in the study population was 3.35 
kg ± 0.46. Among the babies born to women who received 
oral metronidazole, the mean birth weight was 3.33 kg ± 0.48 
compared to the mean birth weight of 3.38 kg ± 0.45 among 
the babies of women in the oral clindamycin group. Eight 
(6.7%) of all the babies born in the entire study population 
had birth weights less than 2500 g. Of these, ϐive (8.3%) were 
born to women in the oral metronidazole group, while three 
(5.0%) were from women in the oral clindamycin group. There 
was no statistically signiϐicant difference in Low birth weight 
among babies born to women in the two groups of treatment. 
[p = 0.46; X2 = 0.536; OR 95% CI 1.7 (0.4-7.6)].

There were two perinatal deaths in the study population, 
giving a perinatal mortality rate of 1.66%. Both deaths were 
babies born to women who received oral metronidazole and 
died from complications of birth asphyxia. This was however 
not statistically signiϐicant. (p = 0.15).

Discussion
The prevalence of bacterial vaginosis (BV) in this study is 

23% and is in concordance with previous local studies, which 
noted prevalence of bacterial vaginosis among pregnant 
women from 17.3% to 64.3% [6,20-22]. There are striking 
variations in prevalence among countries, races and even 
groups within the same country [5,6,23-28].

The cumulative cure rate for a seven-day course of oral 
metronidazole ϐive to seven days after completion of treatment 
has been reported to be from 84% to 96% [11,12,14]. The 87% 
cumulative cure rate in patients given oral metronidazole also 
falls within this range and is thus comparable. Conversely, 
the 89.6% cumulative cure rate for oral clindamycin in this 
study is less than 94% that was reported by Greaves, et al. 
[19]. Most of the available published studies utilized vaginal 
preparations of clindamycin [11,12,14,15,29,30]. Because 
BV is polymicrobial, evaluating the success of the treatment 
is complex, and approaches to this evaluation varied widely 
among studies. The review of published studies of the 
treatment of BV by Larsson cited some issues that complicated 
the interpretation of treatment efϐicacy [30,31]. These include; 
differences in diagnostic criteria of BV, exclusion criteria for 
treatment, differences in the evaluation time after treatment, 
differences in the treatment of sex partners and differences in 
study designs. The review of the result obtained for the cure 
rate of oral metronidazole in this study with those obtained 
from previously reported studies clearly demonstrates these 
differences identiϐied by Larsson in 1992 and could account 
for the variations noted [11,12,14,15,29,30]. However, some 
consistencies between this study and others still make the 
ϐindings comparable. But more importantly, there is no 
statistically signiϐicant difference in the cumulative cure rates 
of oral metronidazole and oral clindamycin obtained from this 
study (87% versus 89.6%; p = 0.639). Joesoef, et al. [30,32] 
had concluded that further studies using oral clindamycin 

must be done before it could be considered to have an efϐicacy 
equal to those of the other recommended oral and vaginal 
preparations after they studied the cumulative cure rates of 
various regimens (oral metronidazole, clindamycin vaginal 
cream and metronidazole gel) in multiple studies and found 
no statistically signiϐicant difference [11,12,14,15,29,30]. They 
had noted that only the study by Greaves, et al. [19] at the time 
had used the oral preparation of clindamycin. (Ugwumadu, 
et al. [33] and Kiss, et al. [34], used oral clindamycin years 
later). More information from studies using the oral form of 
clindamycin was thus needed. 

Considerable evidence shows that BV is associated with 
adverse pregnancy outcomes, as discussed in the review 
of literature. The American College of Obstetricians and 
Gynecologists (ACOG) and the Centres for Disease Control and 
Prevention (CDC) recommended treatment for BV included 
oral metronidazole 500mg twice daily and oral clindamycin 
300mg twice daily both for seven days [35,36]. There were 
comparable efϐicacy and pregnancy outcomes for oral 
clindamycin and oral metronidazole in this study. There was no 
statistically signiϐicant difference in the occurrence of PPROM, 
preterm delivery, babies with low birth weight and perinatal 
death. This is however at variance with what Morency and 
Bujold, [37] recommended, that oral clindamycin be used as 
ϐirst-line therapy in the treatment of BV in pregnancy and 
concluded that the use of metronidazole alone should either be 
avoided in high-risk patients or combined with erythromycin 
but noted that more studies were needed. The variation of the 
two studies may be attributed to the risk proϐile of the two 
populations studied. 

In further analysis of the differences between this study 
and that of Shennan, et al. [38], both RCTs, it is noted that 
Shennan et al. found that 62% of women studied delivered 
at gestational ages less than 37 weeks. This sharply contrasts 
with the 8.3% ϐigure in this study. The mean birth weight 
in the study by Shennan, et al., for the women who received 
oral metronidazole was also signiϐicantly lower when 
compared with this study. About half of the women studied 
by Shennan, et al., had babies with LBW as against 8.3% in 
this study. These were all quite sharply contrasting ϐindings. 
There were four perinatal deaths among the 99 babies of the 
women studied by Shennan, et al., (three from the 53 women 
who received metronidazole and one from the 46 women 
who received placebo), while two perinatal deaths occurred 
among the 120 babies in this study (both from 60 women 
who received metronidazole). A comparison of the perinatal 
deaths in this study population also had high numbers in the 
metronidazole group compared to the clindamycin subset. 
Though statistically insigniϐicant there is need for further 
exploration of the possible link between these deaths and 
metronidazole use despite certiϐied safety proϐile of the drug.

Apart from the fact that this study was conducted in low-
risk obstetric population as against the high-risk population 
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studied by Shennan, et al. and Morency and Bujold, the 
possible racial differences in the populations studied may be 
a contributing factor.

Furthermore, the gestational age at screening and 
treatment may also be a confounding factor. In these two 
trials [37,38], the women were screened earlier in the second 
trimester at gestational ages less than 22 weeks which allows 
for more time after treatment for weight gain by the babies 
and also forestalled cervical changes that could lead to PPROM 
and preterm delivery. The babies here should then have higher 
birth weights and lower preterm delivery rates. For the women 
in these trials who were screened and treated early in the 
second trimester and cured, a recurrence of the vaginal ϐlora 
imbalance leading to BV days to weeks following successful 
treatment could also account for the ϐindings. Conversely, in 
this study, the women were screened in the third trimester 
between gestational ages of 28 and 32 weeks. The time from 
treatment to delivery was thus shorter. However, it may not 
be out of place to also consider that this may have minimal 
effect on birth weight as there was a shorter time to term 
which may not have allowed enough time (compared to the 
early second trimester in the other two studies) for any effect 
of treatment on birth weight. The therapy also occurred late 
in the gestation (when compared with the other two studies) 
after any changes in the cervix and membranes which could 
predispose or lead to PPROM and preterm labour may have 
already taken place. In all, the differing methodologies may 
be contributing factors. More studies on the subject with 
comparable methodologies are needed.

The study is limited by the absence of directly supervised 
intake of the medications to ensure all doses of each medication 
were taken by each subject, and on time, however the patients 
used for the study were well motivated to taking the drugs 
having being counselled on the adverse effects of suboptimal 
treatment. 

This trial attests to the fact that Oral metronidazole and oral 
clindamycin have comparable efϐicacy and similar pregnancy 
outcomes when used in the treatment of bacterial vaginosis 
in low risk asymptomatic pregnant women in the general 
obstetric population. At such, either of the two oral forms of 
the medications be used as alternatives in treating BV-positive 
low-risk obstetric population. However, further studies are 
needed to evaluate the safety proϐile of metronidazole in 
connection to treating patients with BV as regard perinatal 
deaths since similar higher rates had been observed in other 
studied.
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