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1  | INTRODUC TION

Urethritis is a disease caused usually by sexually transmitted 
pathogens in males. Patients may be completely asymptomatic or 
present with symptoms such as dysuria, urethral itching and/or 
urethral discharge.(Moi, Blee, & Horner, 2015) Urethritis is de‐
fined as gonococcal when caused by Neisseria gonorrhoeae and as 
nongonococcal when caused by other types of pathogens.(Wang, 
Kong, Wang, Mckechnie, & Gilbert, 2010) Generally, the diagno‐
sis	of	male	urethritis	is	made	by	detecting	≥5	polymorphonuclear	
leucocytes (PMNL) averaged over five different high power fields 
(HPF) in the Gram‐stained smear (GSS) of a urethral discharge 
sample.(Horner, Blee, Falk, van der Meijden, & Moi, 2016; Swartz 
et al., 1978) In order to establish the diagnosis of gonococcal ure‐
thritis (GU), the presence of intracellular Gram‐negative diplococci 

should	 be	 confirmed.	 On	 the	 other	 hand,	 the	 presence	 of	 ≥5	
PMNL/HPF coupled with a lack of intracellular diplococci indicate 
nongonococcal urethritis (NGU). However, especially in samples 
with mild inflammation, significant inter‐ and intra‐observer dif‐
ferences occur in the evaluation of urethral samples.(Smith et al., 
2003; Willcox, Adler, & Belsey, 1981) Therefore, the threshold 
value for GSS has become a matter of debate. Recently, Rietmeijer 
&	Mettenbrink,	2012	proposed	a	cut‐off	value	of	≥2	PMNL/HPF	
for the diagnosis of urethritis which was also approved by the 
2015 Sexually Transmitted Disease (STD) Treatment Guidelines 
published by the Centers for Disease Control and Prevention 
(CDC).(Workowski & Bolan, 2015) Other methods for detecting 
urethral infections include cultures of urethral discharge and/or 
urine and molecular techniques such as polymerase chain reac‐
tion (PCR). PCR is superior to other methods because it is more 
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Abstract
The aim of this study was to investigate the sensitivity of GSS in the diagnosis of 
urethritis in patients who present to the outpatient clinic with symptoms of urethri‐
tis. Sixty‐three male patients who presented to our outpatient clinic with symptoms 
of urethritis between January and March 2018 were evaluated. Urethral smear sam‐
ples obtained from patients were evaluated both by GSS examination and by Real‐
time Multiplex Polymerase Chain Reaction (rt‐MPCR) assay. The sensitivity and 
specificity of GSS in detecting gonococcal urethritis (GU) and nongonococcal urethri‐
tis	(NGU)	were	calculated	for	threshold	values	of	≥5	and	≥2	PMNL/HPF.	The	mean	
age was 33.2 ± 7.1 years. According to the rt‐MPCR results, 14 patients had GU and 
27	patients	had	NGU.	A	threshold	value	of	≥5	PMNL/HPF	in	the	GSS	demonstrated	
92.9% sensitivity in the diagnosis of GU and 55.6% sensitivity in the diagnosis of 
NGU.	 A	 threshold	 value	 of	 ≥2	 PMNL/HPF	 reached	 100%	 sensitivity	 for	 GU	 and	
92.6%	sensitivity	for	NGU.	A	cut‐off	value	of	≥5	PMNL/HPF	in	the	GSS	has	low	sen‐
sitivity	in	the	diagnosis	of	NGU.	On	the	other	hand,	a	threshold	value	of	≥2	PMNL/HPF	
seems to have higher sensitivity in the diagnosis of both GU and NGU.
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rapid and sensitive.(Stellrecht, Woron, Mishrik, & Venezia, 2004) 
A multiplex assay offers additional benefit by enabling concurrent 
detection of multiple pathogens in a single sample. In this study, 
we aimed to evaluate the GSS of urethral discharge samples in 
terms of PMNL/HPF in patients who presented to the outpatient 
clinic with urethritis and to compare the sensitivity of GSS to PCR 
assay.

2  | MATERIAL S AND METHODS

Sixty‐five male patients who presented to our outpatient clinic be‐
tween January 2018 and March 2018 with dysuria, urethral itch‐
ing and/or urethral discharge following sexual intercourse were 
included in this diagnostic study. The urethral swab samples ob‐
tained from patients were Gram‐stained for microscopic evalu‐
ation. Simultaneous urethral smear and first‐void urine samples 
were tested for pathogens using Real‐Time Multiplex Polymerase 
Chain Reaction (rt‐MPCR) assay. The PREP‐NA PLUS and PREP‐GS 
PLUS extraction kits manufactured by DNA‐Technology®(Moscow, 
Russia) were used. The tests were analysed by Elite Prime Real‐
Time PCR, which is manufactured by the same company. Samples 
containing true pathogens (Neisseria gonorrhoeae, Chlamydia tra-
chomatis, Mycoplasma genitalium, Trichomonas vaginalis) were con‐
sidered positive. In addition, samples containing opportunistic 
pathogens (Ureaplasma urealyticum, Ureaplasma parvum, Candida 
albicans, Mycoplasma hominis, Gardnerella vaginalis) were evaluated 
quantitatively in terms of microbial load. As recommended by the 
manufacturer, a microbial load of >104 was considered positive. 
The	sensitivity	and	specificity	of	two	different	threshold	values	(≥5	
PMNL/HPF	and	≥2	PMNL/HPF)	in	the	GSS	examination	of	urethral	

discharge samples were evaluated. Two patients who had concur‐
rent GU and NGU were excluded from the study.

The study was approved by the Ethics Committee of Medical 
Park Hospital (Approval number: 003/2018). Written informed con‐
sent was obtained from all patients, and the study was performed in 
accordance with the Helsinki Declaration.

All statistical analyses were performed using the OpenEpi® ver‐
sion 3.01 (Atlanta, GA, USA). The sensitivity, specificity, positive pre‐
dictive value, negative predictive value, diagnostic accuracy, positive 
likelihood ratio, and negative likelihood ratio were calculated within 
a 95% confidence interval.

3  | RESULTS

The mean age was 33.2 ± 7.1 (range 19‐52) years. According to the rt‐
MPCR results, 14 patients tested positive for Neisseria gonorrhoeae, 
27 patients tested positive for NGU pathogens, and no pathogens 
were detected in 22 patients.

A	 threshold	 value	 of	 ≥5	 PMNL/HPF	 in	 GSS	was	 92.9%	 sensi‐
tive (95% Confidence Interval (CI) 68.5‐98.7) and 86.4% specific 
(95%CI66.7‐95.3) in the diagnosis of GU. When a threshold value of 
≥2	PMNL/HPF	was	adopted,	sensitivity	increased	to	100%	(95%CI	
78.5‐100)	while	specificity	stayed	the	same.	A	threshold	value	of	≥5	
PMNL/HPF in GSS was 55.6% sensitive (95%CI37.3‐72.4) and 86.4% 
specific (95%CI66.7‐95.3) in the diagnosis of NGU. Sensitivity in‐
creased to 92.6% (95%CI76.6‐97.9) and specificity stayed the same 
when	a	threshold	value	of	≥2	PMNL/HPF	was	adopted.	(Table	1)

The distribution of pathogens in the 63 patients according to 
rt‐MPCR results were as follows; Chlamydia trachomatis (25.3%), 
Neisseria gonorrhoeae (%22.4%), Gardnerella vaginalis (17.4%), 

TA B L E  1   Diagnostic utility of GSS in the diagnosis of urethritis

Parameter

GSS positivity for GU 
according to ≥5 PMNL/HPF 
threshold

GSS positivity for GU 
according to ≥2 PMNL/
HPF threshold

GSS positivity for NGU 
according to ≥5 PMNL/HPF 
threshold

GSS positivity for NGU 
according to ≥2 PMNL/
HPF threshold

Estimate

Lower‐
Upper 95% 
CI Estimate

Lower‐
Upper 95% 
CI Estimate

Lower‐
Upper 95% 
CI Estimate

Lower‐
Upper 95% 
CI

Sensitivity 92.9% 68.5–98.7 100% 78.5–100.0 55.6% 37.3–72.4 92.6% 76.6–97.9

Specificity 86.4% 66.7–95.3 86.4% 66.7–95.3 86.4% 66.7–95.3 86.4% 66.7–95.3

Positive predictive 
value

81.3% 57.0–93.4 82.4% 59.0–93.8 83.3% 60.8–94.2 89.3% 72.8–96.3

Negative 
predictive value

95.0% 76.4–99.1 100.0% 83.2–100.0 61.3% 43.8–76.3 90.5% 71.1–97.4

Diagnostic 
accuracy

88.9% 74.7–95.6 91.7% 78.2–97.1 69.4% 55.5–80.5 89.8% 78.2–95.6

Positive likelihood 
ratio

6.8 3.5–13.2 7.3 3.8–14.1 4.07 1.9–8.7 6.8 3.5–13.1

Negative 
likelihood ratio

0.08 0.01–0.60 a a 0.51 0.43–0.62 0.09 0.03–0.23

aThe value was not calculated because one of the parameters was zero. 
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Ureaplasma urealyticum (9.5%), Mycoplasma genitalium (4.7%), 
Mycoplasma hominis (1.5%), and Trichomonas vaginalis (1.5%). None 
of the patients were tested positive for Ureaplasma parvum and 
Candida albicans.

4  | DISCUSSION

Urethritis is among the most commonly observed genitourinary dis‐
eases observed in males.(Bachmann et al., 2015) It is estimated that 
2.8 million patients suffer from urethritis in the United States each 
year. Urethritis may lead to complications such as acute epididymitis, 
orchitis and prostatitis.(Brill, 2010) Traditionally, the GSS results of 
urethral samples were used to establish the diagnosis of urethritis. 
Currently, GSS is still important in differentiating between GU and 
NGU, and determining the appropriate treatment. The European 
NGU	guideline	has	defined	a	 threshold	value	of	≥5	PMNL/HPF	 in	
the GSS for the diagnosis of urethritis.(Horner et al., 2016) On the 
other	hand,	 the	CDC	has	 lowered	the	threshold	to	≥2	PMNL/HPF	
in the 2015 STD Treatment Guidelines. This reduction was based on 
the study by Rietmeijer et al. which demonstrated a significant rise 
from 6.6% to 16.2% in the prevalence of Chlamydia between the 
one and two PMNL/HPF strata.(Rietmeijer & Mettenbrink, 2012) In 
the study by (Geisler, Yu, & Hook, 2005), 82% of patients who tested 
positive for Chlamydia according to nucleic acid amplification tests 
had	≥5	PMNL/HPF	in	GSS	and	6%	had	1‐4	PMNL/HPF,	whereas	94%	
of	patients	with	GU	had	≥5	PMNL/HPF	and	1%	had	1‐4	PMNL/HPF.	
Similar to the above‐mentioned study, 92% of the patients with GU 
in	our	study	had	≥5	PMNL/HPF.	Regarding	these	results,	we	think	
that GSS has sufficient sensitivity in detecting GU. The main prob‐
lem here is identifying NGU.

The worldwide prevalence of NGU is higher compared to GU. 
About 5‐20% of patients with urethritis have Neisseria gonor-
rhoeae.(Martin, 2008) In a recent study conducted in our country, 
16% of patients with urethritis had GU, whereas 84% had NGU.
(Sarier,	Duman,	Göktaş,	Demir,	&	Kukul,	2017)	This	emphasises	the	
importance	of	Gram	staining	in	diagnosis.	A	threshold	value	of	≥5	
PMNL/HPF may result in false‐negative results, especially in NGU 
cases with low inflammation. It is noteworthy that, in our study, 
a	threshold	of	≥5	PMNL/HPF	demonstrated	only	55%	sensitivity	
in the diagnosis of NGU. In the light of these data, the fact that 
the	CDC	has	adopted	a	threshold	value	of	≥2	PMNL/HPF	in	GSS	
for the diagnosis of urethritis seems to have raised expectations 
regarding international urology guidelines. The 2015 European 
Association of Urology (EAU) guidelines(Grabe et al., 2015) state 
that “A Gram stain of a urethral discharge or a urethral smear that 
shows more than five leucocytes per high power field (×1,000) 
and eventually, gonococci located intracellularly as Gram‐negative 
diplococci, indicate pyogenic urethritis”. On the other hand, the 
2017 EAU guidelines (Bonkat et al., 2017) only recommend to “use 
a Gram stain of urethral discharge or smear for the preliminary di‐
agnosis of pyogenic urethritis”. In other words, no threshold value 
has been provided in the latest EAU guideline. Moi et al. (Moi 

et	al.,	2017)	stated	that	adopting	a	threshold	value	of	≥2	PMNL/
HPF	 instead	of	≥5	PMNL/HPF	did	not	make	a	significant	contri‐
bution to diagnosis. They explained this result by the fact that the 
prevalence of NGU pathogens may vary in different geographic 
regions and by the differences in the sexual habits of individuals. 
They concluded that the cut‐off value for the diagnosis of clinical 
urethritis should be adjusted according to geographical regions 
with different prevalences of causative agents. Different from the 
study by Moi et al., we observed an increase in sensitivity when a 
threshold	of	≥2	PMNL/HPF	was	chosen	for	the	diagnosis	of	NGU.	
This is noteworthy.

It should be kept in mind that most cases of NGU are asymptom‐
atic and that there may be only a few leucocytes in the Gram stain. 
Given the fact that most cases of NGU are positive for Chlamydia, 
we	 believe	 that	 adopting	 a	 threshold	 of	 ≥2	 PMNL/HPF	 will	 help	
prevent false‐negative results. In these types of patients, PCR as‐
says are helpful for defining the causative agent within short notice, 
decreasing the risk of transmission, and directing treatment. Given 
the fact that NGU pathogens are time‐consuming and difficult to 
culture, the CDC and EAU guidelines recommend nucleic acid ampli‐
fication tests for the diagnosis of NGU. Among these, the rt‐MPCR 
assay is especially useful in that it enables simultaneous recognition 
of multiple pathogens and their microbial loads in a single sample. In 
addition, it can also detect rare causes of NGU such as Gardnerella 
vaginalis, Ureaplasma spp., Mycoplasma spp., Trichomonas vaginalis 
and Candida albicans. By enabling timely diagnosis, PCR assays play 
an important role in the prompt treatment of infections caused by 
these rare pathogens. In addition, the quantitative assessment of 
these opportunistic pathogens (Gardnerella vaginalis, Ureaplasma 
spp., Mycoplasma hominis, Candida albicans) by PCR is helpful in 
avoiding false‐positive results, and thus, preventing unnecessary 
medical treatment. However, rt‐MPCR has the disadvantages of 
being expensive and requiring experienced staff. On the other hand, 
the cost effectivity, easy applicability and rapidity of GSS still ren‐
ders it an important tool in the diagnosis of urethritis.

This study has some limitations. Due to the single‐centre design 
and the small sample size of the study, the sensitivity of GSS for each 
NGU pathogen individually could not be calculated. Nevertheless, 
we believe that this study will serve as a baseline for future studies 
with larger series which will investigate the sensitivity of GSS in de‐
tecting different NGU pathogens.

5  | CONCLUSION

Even	though	the	presence	of	≥5	PMNL/HPF	in	GSS	is	still	consid‐
ered to have high sensitivity in the diagnosis of GU, its sensitiv‐
ity in the diagnosis of NGU is considerably low. It should be kept 
in mind that this might lead to problems concerning appropriate 
treatment.	On	the	other	hand,	a	threshold	value	of	≥2	PMNL/HPF	
provides high sensitivity in the diagnosis of both GU and NGU. 
Therefore, especially in high‐risk patients and in countries with 
young	 population,	 adopting	 a	 threshold	 value	 of	 ≥2	 PMNL/HPF	
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in GSS is important in terms of limiting disease transmission and 
complications by ensuring the initiation of prompt and correct 
treatment.

DISCLOSURE STATEMENT

No potential conflict of interest was reported by the authors.

ETHICAL APPROVAL

The study protocol was approved by the local ethics committees.

INFORMED CONSENT

Informed consent was obtained from all individual participants in‐
cluded in the study.

ORCID

Mehmet Sarier  http://orcid.org/0000‐0002‐8656‐7416 

REFERENCES

Bachmann, L. H., Manhart, L. E., Martin, D. H., Seña, A. C., Dimitrakoff, 
J., Jensen, J. S., & Gaydos, C. A. (2015). Advances in the under‐
standing and treatment of male urethritis. Clinical Infectious 
Diseases, 61(suppl 8), S763–S769. https://doi.org/10.1093/cid/
civ755

Bonkat, G., Pickard, R., Bartoletti, R. Cai, T., Bruyère, F., Geerlings, S.E., ... 
Wagenlehner, F. (2017). Guidelines on urological infections. European 
Association of Urology, 1, 26–27. http://uroweb.org/guideline/
urological‐infections/

Brill, J. R. (2010). Diagnosis and treatment of urethritis in men. American 
Family Physician, 81(7), 873–878. https://www.ncbi.nlm.nih.gov/
pubmed/20353145

Geisler, W. M., Yu, S., & Hook, E. W. (2005). Chlamydial and gonococcal 
infection in men without polymorphonuclear leukocytes on gram 
stain: Implications for diagnostic approach and management. Sexually 
Transmitted Diseases, 32(10), 630–634. https://doi.org/10.1097/01.
olq.0000175390.45315.a1

Grabe, M., Bartoletti, R., Bjerklund‐Johansen, T. E., Cai, T., Çek, M., 
Koves, B., & Wullt, B. (2015). Guidelines on urological infections. 
European Association of Urology, 1, 33–40. http://uroweb.org/
guideline/urological‐infections/

Horner, P. J., Blee, K., Falk, L., van der Meijden, W., & Moi, H. (2016). 2016 
European guideline on the management of non‐gonococcal urethri‐
tis. International Journal of STD & AIDS, 27(11), 928–937. https://doi.
org/10.1177/0956462416648585

Martin, D. H. (2008). Urethritis in males. In K. K. Holmes, P. F. Sparling 
& W. E. Stamm, et al., (Eds.), Sexually transmitted diseases (pp. 1107–
1126). 4th edn. New York, NY: McGraw‐Hill.

Moi, H., Blee, K., & Horner, P. J. (2015). Management of non‐gonococcal 
urethritis. BMC Infectious Diseases, 15, 294. https://doi.org/10.1186/
s12879‐015‐1043‐4

Moi, H., Hartgill, U., Skullerud, K. H., Reponen, E. J., Syvertsen, L., & 
Moghaddam, A. (2017). Microscopy of stained urethral smear in male 
urethritis; which cutoff should be used? Sexually Transmitted Diseases, 
44(3), 189–194. https://doi.org/10.1097/OLQ.0000000000000565

Rietmeijer, C. A., & Mettenbrink, C. J. (2012). Recalibrating the Gram 
stain diagnosis of male urethritis in the era of nucleic acid amplifica‐
tion testing. Sexually Transmitted Diseases, 39(1), 18–20. https://doi.
org/10.1097/OLQ.0b013e3182354da3

Sarier,	M.,	Duman,	 İ.,	Göktaş,	Ş.,	Demir,	M.,	&	Kukul,	E.	 (2017).	Results	
of multiplex polymerase chain reaction assay to identify urethritis 
pathogens. Journal of Urological Surgery, 4(1), 18–22. https://doi.
org/10.4274/jus.1328

Smith, R., Copas, A. J., Prince, M., George, B., Walker, A. S., & Sadiq, S. 
T. (2003). Poor sensitivity and consistency of microscopy in the di‐
agnosis of low grade non‐gonococcal urethritis. Sexually Transmitted 
Infections, 79(6), 487–490. https://doi.org/10.1136/sti.79.6.487

Stellrecht, K. A., Woron, A. M., Mishrik, N. G., & Venezia, R. A. (2004). 
Comparison of multiplex PCR assay with culture for detection of 
genital mycoplasmas. Journal of Clinical Microbiology, 42(4), 1528–
1533. https://doi.org/10.1128/JCM.42.4.1528‐1533.2004

Swartz, S. L., Kraus, S. J., Herrmann, K. L., Stargel, M. D., Brown, W. J., & 
Allen, S. D. (1978). Diagnosis and etiology of nongonococcal urethri‐
tis. The Journal of Infectious Diseases, 138(4), 445–454. https://doi.
org/10.1093/infdis/138.4.445

Wang, H., Kong, F., Wang, B., Mckechnie, M. L., & Gilbert, G. L. (2010). 
Multiplex polymerase chain reaction‐based reverse line blot hy‐
bridization assay to detect common genital pathogens. International 
Journal of STD & AIDS, 21(5), 320–325. https://doi.org/10.1258/
ijsa.2009.008481

Willcox, J. R., Adler, M. W., & Belsey, E. M. (1981). Observer variation in 
the interpretation of Gram‐stained urethral smears: Implications for 
the diagnosis of non‐specific urethritis. The British Journal of Venereal 
Diseases, 57(2), 134–136.

Workowski, K.A., & Bolan, G.A. (2015). Centers for Disease 
Control and Prevention. Sexually transmitted diseases treat‐
ment guidelines, MMWR., 64, 1–137. https://doi.org/10.1016/j.
annemergmed.2015.07.526

How to cite this article: Sarier M, Sepin N, Duman I, et al. 
Microscopy of Gram‐stained urethral smear in the diagnosis of 
urethritis: Which threshold value should be selected?. 
Andrologia. 2018;50:e13143. https://doi.org/10.1111/
and.13143

http://orcid.org/0000-0002-8656-7416
http://orcid.org/0000-0002-8656-7416
https://doi.org/10.1093/cid/civ755
https://doi.org/10.1093/cid/civ755
http://uroweb.org/guideline/urological-infections/
http://uroweb.org/guideline/urological-infections/
https://www.ncbi.nlm.nih.gov/pubmed/20353145
https://www.ncbi.nlm.nih.gov/pubmed/20353145
https://doi.org/10.1097/01.olq.0000175390.45315.a1
https://doi.org/10.1097/01.olq.0000175390.45315.a1
http://uroweb.org/guideline/urological-infections/
http://uroweb.org/guideline/urological-infections/
https://doi.org/10.1177/0956462416648585
https://doi.org/10.1177/0956462416648585
https://doi.org/10.1186/s12879-015-1043-4
https://doi.org/10.1186/s12879-015-1043-4
https://doi.org/10.1097/OLQ.0000000000000565
https://doi.org/10.1097/OLQ.0b013e3182354da3
https://doi.org/10.1097/OLQ.0b013e3182354da3
https://doi.org/10.4274/jus.1328
https://doi.org/10.4274/jus.1328
https://doi.org/10.1136/sti.79.6.487
https://doi.org/10.1128/JCM.42.4.1528-1533.2004
https://doi.org/10.1093/infdis/138.4.445
https://doi.org/10.1093/infdis/138.4.445
https://doi.org/10.1258/ijsa.2009.008481
https://doi.org/10.1258/ijsa.2009.008481
https://doi.org/10.1016/j.annemergmed.2015.07.526
https://doi.org/10.1016/j.annemergmed.2015.07.526
https://doi.org/10.1111/and.13143
https://doi.org/10.1111/and.13143

