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This was the first study in Vietnam which showed the prevalence of antimicrobial resistance of Neisseria 

gonorrhoeae in 5 health centres across the country. This study aimed to investigate the prevalence of N. 

gonorrhoeae in patients with urethral and/or vaginal discharge symptoms who attended one of five health 

centres in Vietnam, and to investigate the prevalence of antimicrobial resistance of isolated N. gonorrhoeae.  

In sample collection, pus or discharge was collected from 5,082 patients with urethral and/or vaginal discharge 

symptoms. Gram-staining, culture, determination and antimicrobial susceptibility methods were used to detect 

N. gonorrhoeae and its resistance to antibiotics. In this study, the prevalence of N. gonorrhoeae was 18.16%; 

N. gonorrhoeae showed its resistance to ciprofloxacin ((96.64%), tetracycline (86.78%) penicillin (57.64%), and 

its non-susceptibility to azithromycin (39.00%), cefixime (1.95%), ceftriaxone (1.52%) and cefotaxime (0.52%).  

No isolate showed resistance to spectinomycin. In conclusion, spectinomycin, ceftriaxone, and cefixime should 

be recommended for N. gonorrhoeae treatment while ciprofloxacin, tetracycline and penicillin should not.

I. INTRODUCTION
According to the World Health Organization 

(WHO), annually there were an estimated 500 
million new cases of four sexually transmitted 
diseases (STDs) including gonorrhoeae, 
syphilis, chlamydia and trichomoniasis. 

Of which, 106 million new cases were 
gonorrhoeae.1 In Vietnam in 2018, with WHO’s 
support, antimicrobial susceptibility testing 
for Neisseria gonorrhoeae was performed in 
5 health centres across the nation, including 
the National hospital of dermatology and 
venereology (NHDV).

The NHDV receives STD reports from 
provincial health centres every year, with about 
9.6% of STD cases reported as gonorrhoeae.2 

In addition, using antibiotics without prescription 
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or overuse of antibiotics in community and 
health centres causes increased antimicrobial 
resistance of N. gonorrhoeae, which creates 
difficulties for diagnosis and treatment.3,4 
Without correct diagnoses and timely 
treatment, gonorrhoeae may further spread 
in the community and induce many different 
complications in the ano - genital tract, such 
as infertility.5 The antimicrobial resistance of 
N. gonorrhoeae has received much attention 
from many researchers in Vietnam and also 
in the world. Thus, we performed this study to 
investigate the prevalence of N. gonorrhoeae 
infections in patients with urethral and/or 
vaginal discharge syndrome who attended 5 
health centres above, and to determine the 
antimicrobial resistant levels of isolated N. 
gonorrhoeae.

II. METHODS
1. Subjects

This cross - sectional study included 5,082 
male and female patients with urethral and/
or vaginal discharge syndrome who attended 
one of the following health centres in 2019: 
NHDV, Hai Phong centre of dermatology and 
venereology, Quang Ninh centres for disease 
control and prevention, Dong Nai hospital of 
dermatology and venereology and Ho Chi Minh 
City hospital of dermatology and venereology. 
Patients who used antibiotics within 7 days and/
or declined to participate were excluded from 
this study. 

2. Method
Sample collection
For men, samples were collected from the 

urethra by inserting a pre - wet cotton tip about 
2cm long into the urethral meatus and rubbing 
against the inner walls. In women, samples 
were collected from the urethra, cervix, 2 sides 

of Bartholin’s gland, and 2 sides of Skene’s 
Gland by using a pre - wet cotton tips. Then, 
the tips were used for making smear for gram 
staining, and culturing in Thayer - Martin agar.

Neisseria gonorrhoeae detection
As for gram staining, samples were 

considered positive for N. gonorrhoeae if the 
bacteria in smears showed negative gram 
results, coffee - bean - like shape, in and outside 
of neutrophils in microscope field.

Remel BactiCard Neisseria test kit (Thermo 
Scientific) was used for N. gonorrhoeae 
determination.

Antimicrobial susceptibility testing
Antibiotic discs (Oxoid) were used to 

determine the antimicrobial susceptibility of 
N. gonorrhoeae. The zone of inhibition was 
measured by using mm ladder and interpreted 
according to the guideline of Clinical and 
Laboratory Standards Institute (CLSI) in 2018,6 

except for the measurement of Azithromycin 
which was interpreted according to CDC’s 
guideline.7 

Minimum inhibitory concentration (MIC) 
test was performed by using E - test (Oxoid). 
In our study, MIC was only performed for N. 
gonorrhoeae isolates with the zone of inhibition 
being close to sensitive or resistant level. 

2. Statistical analysis 
Statistical analyses were performed by 

using SPSS Version 24.0 for Windows. The 
chi - square test or Fisher’s exact probability 
test was used, and P - values of  < 0.05 were 
considered statistically significant. 

3. Medical ethics
The study protocol was reviewed and 

approved by the Council of Master’s thesis 
outline in Hanoi Medical University, Vietnam 
(No. 2503/QĐ - ĐHYHN on July 2nd, 2019).
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III. RESULTS
1. The prevalence of N. gonorrhoeae infections in patients with urethral and/or vaginal 
discharge syndrome
Table 1. The prevalence of N. gonorrhoeae infections in patients with urethral and/or vaginal 

discharge syndrome (n = 5082)

Test results Gram staining (%) Culture (%) p value
Positive 905 (17.81) 923 (18.16)

0.64Negative 4177 (82.19) 4159 (81.84)
Total 5082 5082

Of 5,082 patients with urethral and/or vaginal discharge syndrome, 923 (18.16%) were positive 
for N. gonorrhoeae. As compared with gram staining method, the detection rate of N. gonorrhoeae 
using culture method was higher (18.16% vs 17.81%) thought not significantly different (p = 0.64) 
(Table 1).
Table 2. Prevalence of N. gonorrhoeae in five health centres using culture method (n = 923)

Name of Health Centre Positive % p value
National hospital of dermatology and venereology (n = 755) 162 21.46

 < 0.01

Haiphong centre of dermatology and venereology (n = 452) 71 15.71
Quang Ninh centres for disease control and prevention (n = 131) 17 12.98
Dong Nai hospital of dermatology and venereology (n = 861) 135 15.68
Ho Chi Minh City hospital of dermatology and venereology (n = 
2883)

538 18.66

Total 923 18.16

The prevalence of N. gonorrhoeae infection was significantly different among 5 health centres (p 
< 0.01). The prevalence of N. gonorrhoeae infection was highest in NHDV (21.46%) (Table 2).

2. Antimicrobial resistant level of isolated N. gonorrhoeae
Table 3. The resistant levels against antibiotics from main group (n = 923)

Antibiotics Abbreviation
Susceptible Intermediate Resistant
n % n % n %

Penicillin PG 0 0 391 42.36 532 57.64
Spectinomycin SPT 923 100 0 0 0 0
Ciprofloxacin CIP 8 0.87 23 2.49 892 96.64
Ceftriaxone CRO 909 98.48 Not susceptible: 14 (1.52%)
Tetracycline TE 2 0.22 120 13.00 801 86.78
Tetracycline TE    TRNG: 277(30.01%)

TRNG: tetracycline resistant Neisseria gonorrhoeae is the term used to describe isolates with the 
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inhibition zone of tetracycline being less than or equal to 19 mm.
N. gonorrhoeae showed its high resistance to ciprofloxacin and tetracycline (96.64% and 86.78%, 

respectively). Almost all N. gonorrhoeae isolates were susceptible to spectinomycin and ceftriaxone 
(100% and 98.48%, respectively) (Table 3).

Table 4. The resistant levels against antibiotics from additional groups

Antibiotics Abbreviation
Susceptible Intermediate Resistant

n % n % n %

Azithromycin* AZM Not resistant: 563 (61.00%) 360 39.00

Cefotaxime** CTX 383 99.48 Not susceptible: 2 (0.52%)

Cefixime CFM 905 98.05 Not susceptible: 18 (1.95%)

*The zone of inhibition of azithromycin was interpreted according to CDC guideline.
**Only 385 N. gonorrhoeae isolates were performed the antimicrobial susceptibility testing for 

cefotaxime
Of N. gonorrhoeae isolates, 99.49% and 98.05% of the isolates were susceptible to cefotaxime 

and cefixime, respectively, while 39.00% of the isolates were resistant to azithromycin (Table 4).
Table 5. MIC value of several antibiotics to N. gonorrhoeae

No. Antibiotics
Number of 

isolates
MIC (µg/ml)

Susceptible Intermediate Resistant

1 Penicillin 33
≤ 0.06 0.12 - 1 ≥ 2

3 30

2 Spectinomycin 16
≤ 32 64 ≥ 128
16

3 Ciprofloxacin 45
≤ 0.06 0.12 - 0.5 ≥ 1

3 42

4 Ceftriaxone 26
≤ 0.25  -  - 

12 Not susceptible: 14

5 Tetracycline 35
≤ 0.25 0.5 - 1 ≥ 2

3 32

As for MICs, the results showed that 30/33 isolates were resistant to penicillin (MIC ≥ 2 µg/ml), 
42/45 isolates to ciprofloxacin (MIC ≥ 1 µg/ml), 32/35 isolates to tetracycline (MIC ≥ 2 µg/ml), and 
14/26 isolates were not susceptible to ceftriaxone (MIC > 0,25 µg/ml). No isolate showed resistance 
to spectinomycin (MIC ≤ 32 µg/ml) (Table 5).

IV. DISCUSSION 
This was the first study in Vietnam, which showed the large data of prevalence of antimicrobial 

resistance of  N. gonorrhoeae in 5 health centres across the country. Of 5,082 patients with urethral 
and/or vaginal discharge syndrome attending one of the five health centres, 923 (18.16%) were positive 
for N. gonorrhoeae infection. This rate was higher as compared with previous studies in Vietnam.2,8 
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It was because we performed bacterial culture, 
determination and antimicrobial susceptibility 
testing for all suspected gonorrhoeae patients 
with WHO’s support for labour and consumables.

Nguyen SH² reported that of 20,260 patients 
who attended NHDV for STDs from 2006 to 2010, 
1946 (9.6%) were positive for N. gonorrhoeae. 
In fact, the real number of gonorrhoeae patients 
in the community may be higher because many 
patients decide to be examined at private 
clinics or even prefer self - treatment without a 
prescription due to perceived stigma.10 - 12 In the 
other hands, the detection of N. gonorrhoeae 
infections also depends on several factors, such 
as the experience of technicians and quality of 
laboratory.13 - 15

N. gonorrhoeae seems to have resistance to 
several antibiotics which were reco mmended 
for gonorrhoeae treatment, such as penicillin, 
tetracycline, fluoroquinolone, erythromycin and 
azithromycin. Some N. gonorrhoeae strains 
even showed resistance in vitro to extended - 
spectrum cephalosporin antibiotics, which are 
reco mmended as the first - line antibiotic for 
gonorrhoeae treatment in most countries.16

As for ciprofloxacin, N. gonorrhoeae showed 
high resistance to ciprofloxacin (96.64%) in our 
study. In Le HV’s report, the resistant rate of N. 
gonorrhoeae to ciprofloxacin was 96.33%8. This 
rate was 85.2% in China, 79.5% in Hong Kong 
and 40% in Japan, 4.89% in England 4.89%, 
7.8% in Scotland 7.8% and 0.9% in Papua New 
Guinea.17,18 The resistance of N. gonorrhoeae 
to ciprofloxacin has increased rapidly due to the 
usage of quinolones not only for gonorrhoeae 
treatment but also for other infections, such 
as urinary tract infections or injuries. Thus, 
ciprofloxacin should not be reco mmended for 
gonorrhoeae treatment as previous studies’ 
report.2,8

As for tetracycline, our study showed 

that the resistance rate of N. gonorrhoeaeto 
this antibiotic was 86.78% with 30.01% of 
tetracycline resistant Neisseria gonorrhoeae 
(TRNG - the term used to describe isolates with 
the inhibition zone of tetracycline being less than 
or equal to 19 mm) . The study conducted at the 
NHDV in 2014 showed that the resistance rate 
of N. gonorrhoeae to tetracycline was 83.4%.8 

In 2011, the rate of tetracycline - resistant N. 
gonorrhoeae was 82% as Olsen B12 reported 
in the same hospital. Thus, this resistance rate 
in Vietnam has shown an increasing trend. 
Though tetracycline is an old antibiotic, this 
antibiotic is often applied in multiple doses for 
N. gonorrhoeae and C. trachomatis treatment 
in urethritis and cervicitis, leading to increased 
antimicrobial resistance of N. gonorrhoeae to 
this drug.

As for penicillin, the first discovered antibiotic, 
our study showed 57.64% of N. gonorrhoeae 
isolates were resistant and 42.36% of isolates 
showed reduced susceptibility while no isolate 
was susceptible to this antibiotic. In 2014, Le 
HV et al8 reported the rate of penicillin - resistant 
N. gonorrhoeae was 47.7%. According to the 
WHO’s report, in Asia Pacific countries, this 
rate was more than 90% in Korea and the 
Philippines; was 80% in China and 60% in 
Singapore.17 Recently, WHO reco mmended 
that penicillin was not used for gonorrhoeae 
treatment among countries with penicillin high 
resistant rate of N. gonorrhoeae . 

As for ceftriaxone, our study showed that 
most N. gonorrhoeae  isolates were susceptible 
to this antibiotic (98.48%). However, we found 
the reduced susceptibility of N. gonorrhoeae to 
this antibiotic in 14 (1.52%) isolates which were 
isolated only in Ho Chi Minh City hospital of 
dermatology and venereology. This finding was 
consistent with a previous study which showed 
the reduced susceptibility of N. gonorrhoeae to 
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ceftriaxone was 5.0%.12 Our result was different 
compared to previous studies which showed that 
all N. gonorrhoeae isolates were susceptible to 
ceftriaxone.8,17 However, our study suggested 
that the resistant rate of N. gonorrhoeae may 
vary according to the geographical area or 
population.

As for spectinomycin, all N. gonorrhoeae 
isolates were susceptible to this drug, 
consisted of previous studies in Vietnam. Thus, 
spectinomycin has been reco mmended for 
gonorrhoeae treatment. However, some studies 
reported the resistance of N. gonorrhoeae to 
spectinomycin (0.47%). 

 Our study showed that N. gonorrhoeae was 
susceptible to cefotaxime and cefixime, with 
susceptibility rates of 99.48 % and 98.05%, 
respectively. As for azithromycin, our study 
showed that 39.00% of isolates were resistant 
to this drug according to interpretation of CDC 
guideline.7 According to CLSI guideline for 
antimicrobial resistance of N. gonorrhoeae,⁶ 
MIC should perform for azithromycin, but not 
disc diffusion. However, we did not perform 
MIC for azithromycin due to a large number of 
isolates in our study. Further studies may need 
to confirm the resistance of N. gonorrhoeae to 
azithromycin.

 MIC results showed 30/33 isolates were 
resistant to penicillin (MIC ≥ 2 µg/ml), 42/45 
isolates to ciprofloxacin (MIC ≥ 1 µg/ml), 32/35 
isolates to tetracycline (MIC ≥ 2 µg/ml), 14/26 
strains to ceftriaxone (MIC > 0.25 µg/ml). No 
isolate showed the resistance to spectinomycin 
(All MIC ≤ 32 µg/ml).

V. CONCLUSION
The prevalence of N. gonorrhoeae infection 

in patients with urethral and/or vaginal 
discharge syndrome who attended one of 
five health centres in 2019 in Vietnam was 
18.16%. As for the antimicrobial resistance 

of N. gonorrhoeae, the rate of resistance was 
highest for ciprofloxacin (96.64%), followed by 
tetracycline (86.78%) and penicillin (57.64%). 
Thus, these antibiotics should not reco mmend 
for gonorrhoeae treatment. 100% of isolates 
were susceptible to spectinomycin and 
most isolates were susceptible ceftriaxone, 
cefotaxime and cefixime, which should reco 
mmend for gonorrhoeae treatment.
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