
 

WEB ANNEX B. UPDATED SYSTEMATIC 
REVIEW OF THE PERFORMANCE OF 

THE VAGINAL DISCHARGE SYNDROMIC 
MANAGEMENT IN TREATING VAGINAL AND 

CERVICAL INFECTION: A SYSTEMATIC 
REVIEW AND META-ANALYSIS 

GUIDELINES FOR THE MANAGEMENT OF SYMPTOMATIC 
SEXUALLY TRANSMITTED INFECTIONS

JUNE 2021



WEB ANNEX B. UPDATED SYSTEMATIC 
REVIEW OF THE PERFORMANCE OF 

THE VAGINAL DISCHARGE SYNDROMIC 
MANAGEMENT IN TREATING VAGINAL AND 

CERVICAL INFECTION: A SYSTEMATIC 
REVIEW AND META-ANALYSIS 

JUNE 2021

GUIDELINES FOR THE MANAGEMENT OF SYMPTOMATIC 
SEXUALLY TRANSMITTED INFECTIONS



Guidelines for the management of symptomatic sexually transmitted infections: Web Annex B. 
Updated systematic review of the performance of the vaginal discharge syndromic management 
in treating vaginal and cervical infection: a systematic review and meta-analysis 

ISBN 978-92-4-003479-2 (electronic version)

© World Health Organization 2021

Some rights reserved. This work is available under the Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/
licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial 
purposes, provided the work is appropriately cited, as indicated below. In any use of this work, there 
should be no suggestion that WHO endorses any specific organization, products or services. The use 
of the WHO logo is not permitted. If you adapt the work, then you must license your work under the 
same or equivalent Creative Commons licence. If you create a translation of this work, you should 
add the following disclaimer along with the suggested citation: “This translation was not created 
by the World Health Organization (WHO). WHO is not responsible for the content or accuracy of this 
translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with 
the mediation rules of the World Intellectual Property Organization (http://www.wipo.int/amc/en/
mediation/rules/).

Suggested citation. Guidelines for the management of symptomatic sexually transmitted 
infections: Web Annex B. Updated systematic review of the performance of the vaginal discharge 
syndromic management in treating vaginal and cervical infection: a systematic review and meta-
analysis. Geneva: World Health Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. 
To submit requests for commercial use and queries on rights and licensing, see http://www.who.int/
about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third 
party, such as tables, figures or images, it is your responsibility to determine whether permission is 
needed for that reuse and to obtain permission from the copyright holder. The risk of claims resulting 
from infringement of any third-party-owned component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this 
publication do not imply the expression of any opinion whatsoever on the part of WHO concerning 
the legal status of any country, territory, city or area or of its authorities, or concerning the 
delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate 
border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they 
are endorsed or recommended by WHO in preference to others of a similar nature that are not 
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished 
by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this 
publication. However, the published material is being distributed without warranty of any kind, 
either expressed or implied. The responsibility for the interpretation and use of the material lies 
with the reader. In no event shall WHO be liable for damages arising from its use. 

This publication forms part of the WHO guideline entitled Guidelines for the management of symptomatic 
sexually transmitted infections. It is being made publicly available for transparency purposes and 
information, in accordance with the WHO handbook for guideline development, 2nd edition (2014). 

Design and layout by 400 Communications.

https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://www.wipo.int/amc/en/mediation/rules/
http://www.wipo.int/amc/en/mediation/rules/
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://www.who.int/about/licensing
http://www.who.int/about/licensing


iii 

CONTENTS

1. �Methods			   1

Electronic search and study selection	 1

Index tests		  1

Statistical analysis	 1

Risk of bias of included studies	 1

2. �Results				   2

Study selection 	 2

PRISMA Flow Diagram	 4

Study characteristics	 4

Vaginal discharge flowcharts	 8

Cervical infections	 8

Vaginal infections	 10

Risk of Bias		  12

References		  12



1

1. �METHODS

We performed an update of the systematic review for vaginal discharge by Zemouri 2016. 

Electronic search and study selection
The original review searched various databases up to March 2015. We updated the search from 
January 2015 to September 2018 in OVID Medline and CENTRAL, and in EMBASE using the two 
strategies provided in Zemouri (2016). 

Studies that evaluated the diagnostic accuracy and validation of vaginal discharge flowchart 
compared to any laboratory diagnostic test were included. Studies that did not distinguish 
between cervical infections [caused by Neisseria gonorrhoeae (NG) and Chlamydia trachomatis 
(CT)] and vaginal infections [caused by Trichomonas vaginalis (TV) and Bacterial vaginosis (BV)] 
were not included in the final review. Studies that presented data on sensitivity, specificity, 
positive predictive values (PPV), negative predictive value (NPV) or that provided data from 
which these parameters could be calculated using two by two tables were included. We 
excluded studies published in languages other than English, French, Spanish and Dutch. Case 
reports and letter to editor were excluded. Two investigators (AMB and SD) assessed the 
studies for relevance, title, abstract, and content and applied the inclusion criteria to the full 
text articles. In case of disagreement between the reviewers, a discussion followed in order to 
reach consensus, otherwise the principal investigator (NS) was consulted.

Index tests
We followed Zemouri’s categorisation of flowcharts (the index tests), as such:

•	Flowchart 1 = history and risk assessment;

•	Flowchart 2 = history, risk assessment and speculum examination; 

•	Flowchart 3 = history, risk assessment, speculum examination, and vaginal discharge 
samples for Gram staining and microscopy; 

•	Flowchart 4 = country adapted flowcharts or those not defined by the study method.

Statistical analysis
We conducted a meta-analysis by pooling of samples from all studies within different types 
of flowcharts. We calculated the pooled sensitivity and specificity for the different type of 
the flowcharts using the WINPEPI software (version 11.65, August 2016). If the study had 
presented the results separately for NG, CT, TV and BV, the study with the higher PPV was 
included in the meta-analyses so as not to over represent any study.

Risk of bias of included studies
We assessed the risk of bias of the different studies using the QUADAS-2 assessment tool. 
We graded as high, low or unclear the risk of bias for patient selection, index test, reference 
standard, flow and timing.
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2. �RESULTS

Study selection
The two detailed search strategies are below with hits: 

Database: EBM Reviews - Cochrane Central Register of Controlled Trials <August 2018>, Ovid 
MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily <2014 to 
September 20, 2018>

1.	 exp Vaginal Discharge/ (226)

2.	 vaginal discharge.ti,ab. (1040)

3.	 vaginal discharges.ti,ab. (40)

4.	 leukorrhea.mp. (134)

5.	 cervical discharge.mp. (28)

6.	 Cervix Uteri/ (3998)

7.	 cervical discharges.mp. (2)

8.	 vaginal.mp. (36974)

9.	 discharge.mp. (85265)

10.	8 and 9 (1957)

11.	vagina.mp. (10943)

12.	9 and 11 (645)

13.	cervix.mp. (15547)

14.	9 and 13 (297)

15.	vaginal secretion.mp. (124)

16.	Software Design/ (916)

17.	flowcharts.mp. (110)

18.	Flowchart.mp. (466)

19.	algorithm.mp. (84700)

20.	algorithms.mp. (94011)

21.	flow charts.mp. (112)

22.	flow chart.mp. (403)

23.	clinical pathway.mp. (981)

24.	clinical pathways.mp. (804)

25.	risk assessment.mp. (97092)

26.	syndromically.mp. (21)

27.	syndromic.mp. (4848)

28.	signs.mp. (97431)

29.	symptoms.mp. (365438)

30.	symptom.mp. (111199)

31.	sign decision tree.mp. (0)

32.	syndromic approach.mp. (82)

33.	syndromic diagnosis.mp. (95)

34.	syndromic management.mp. (123)

35.	syndromic approaches.mp. (4)

36.	(Software Design or flowcharts or Flowchart 
or algorithm or algorithms or flow charts 
or flow chart or clinical pathway or 
clinical pathways or risk assessment or 
syndromically or syndromic or signs or 
symptoms or symptom or sign decision 
tree or syndromic approach or syndromic 
diagnosis or syndromic management or 
syndromic approaches).mp. (717848)

37.	discharges.mp. (9117)

38.	13 and 37 (7)

39.	1 or 2 or 3 or 4 or 5 or 6 or 7 or 10 or 12 or 
14 or 15 or 38 (6324)

40.	36 and 39 (1053)

41.	limit 40 to yr="2015 -Current" (546)

42.	remove duplicates from 41 (513)
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Database: Embase <1996 to 2018 September 20>

1.	 exp vagina discharge/ (6641)

2.	 fluor vaginalis.mp. (29)

3.	 genital fluor.mp. (1)

4.	 vagina fluid.mp. (4)

5.	 vagina fluor.mp. (0)

6.	 vaginal discharge.mp. (3111)

7.	 vaginal fluid.mp. (965)

8.	 vaginal fluor.mp. (5)

9.	 leukorrhea.mp. (697)

10.	exp leukorrhea/ (661)

11.	fluor albus.mp. (4)

12.	cervical discharges.mp. (2)

13.	vaginal.mp. (108743)

14.	discharge.mp. (264824)

15.	13 and 14 (8193)

16.	vagina.mp. (65309)

17.	14 and 16 (8017)

18.	cervix.mp. (111422)

19.	14 and 18 (2082)

20.	discharges.mp. (28343)

21.	18 and 20 (53)

22.	vaginal secretion.mp. (740)

23.	exp uterine cervix/ (13159)

24.	secretion.mp. (319639)

25.	discharge.mp. (264824)

26.	discharges.mp. (28343)

27.	secretions.mp. (22068)

28.	24 or 25 or 26 or 27 (609769)

29.	23 and 28 (1038)

30.	exp algorithm/ (247451)

31.	flowcharts.mp. (353)

32.	Flowchart.mp. (1243)

33.	algorithm.mp. (308870)

34.	algorithms.mp. (89527)

35.	flow charts.mp. (414)

36.	flow chart.mp. (1378)

37.	clinical pathway.mp. (8931)

38.	clinical pathways.mp. (2579)

39.	risk assessment.mp. (469668)

40.	syndromically.mp. (50)

41.	syndromic.mp. (12598)

42.	signs.ti,ab. (289594)

43.	symptoms.mp. (968757)

44.	symptom.mp. (428354)

45.	sign.ti,ab. (83781)

46.	decision tree.mp. (12424)

47.	decision trees.mp. (1932)

48.	syndromic approach.mp. (258)

49.	syndromic diagnosis.mp. (343)

50.	syndromic management.mp. (368)

51.	syndromic approaches.mp. (12)

52.	(algorithm or flowcharts or Flowchart or 
algorithm or algorithms or flow charts 
or flow chart or clinical pathway or 
clinical pathways or risk assessment or 
syndromically or syndromic or signs or 
symptoms or symptom or sign or decision 
tree or decision trees or syndromic approach 
or syndromic diagnosis or syndromic 
management or syndromic approaches).mp. 
(2208740)

53.	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 
or 11 or 12 or 15 or 17 or 19 or 21 or 22 or 
29 (13368)

54.	52 and 53 (3697)

55.	limit 54 to yr="2015 -Current" (1056)



4 Web Annex B. Updated systematic review of the Performance of the Vaginal Discharge Syndromic Management 
in Treating Vaginal and Cervical Infection: A Systematic Review and Meta-Analysis

PRISMA Flow Diagram
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In total, we found 1,569 citations (duplicates included). After removal of 311 duplicates, there were 
1,258 citations for title and abstract screening. After excluding 1,086 studies that were not relevant, 
we obtained and screened 173 full text articles. We included four studies in the updated review 
(Bannaheke 2016, Barry 2018, Molaei 2018, Vallely 2017). See PRISMA diagram below.

Therefore, in addition to the 16 studies from the previous review, the updated systematic review 
now includes 20 studies.

*Screening the record ‘Anonymous (2017). "IDSOG Abstracts 2017." American Journal of Obstetrics and Gynecology. Conference: 
44th Annual Scientific Meeting Infectious Disease Society for Obstetrics and Gynecology, IDSOG 217(6)’ identified 2 articles requiring 
assessment for eligibility.

Study characteristics
The four newly identified studies included 2,240 participants. The previous review included 16 
studies with 10,538 participants. An overview of the study characteristics of the 20 studies are 
presented in the next table. 
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Vaginal discharge flowcharts
One study (Barry 2018) validated one type of vaginal discharge flowchart for both cervical and 
vaginal infections. The other three studies validated two types of flowcharts each: Banneheke2016 
for vaginal infection (TV only), Molaei 2018 assessed for vaginal infection, and Vallely 2017 for both 
cervical and vaginal (TV only) infections.

Cervical infections

Diagnostic performance of different vaginal discharge flowcharts for treating NG and/or CT

Study Compared with 
Gold Standard

Flowchart NG Prev 
(%)

CT Prev 
(%)

Sensitivity (%) Specificity (%)

Flowchart 1

Clark 2009 YES 1 2.8 14.1 (25/52) 48.1 (119/268) 44.4

Cornier 2010 YES 1 9.5 (25/40) 62.5 (230/383) 60

Das 2011 YES 1 26.1 (74/109) 67.9 (114/308) 37

Moherdaui 2005 NO 1 4 (6/37) 16.2 (842/896) 94

Smith Fawzi 2002 YES 1 7.4 (24/69) 34.8 (553/870) 63.6

Tolosa 2012 YES 1 1.2 9 (14/127) 11 (1030/1133) 90.9

Vallely 2017 Yes 1 14.2 - (16/109) 14.7 (516/656) 78.7

Vallely 2017 Yes 1 - 22.9 (37/175) 21.1 (471/590) 79.8

Flowchart 2

Barry 2018 Yes 2 1.1 - (2/3) 66.7 (148/273) 54.2

Barry 2018 Yes 2 - 4.7 (6/13) 46.2 (142/263) 54.0

Barry 2018 Yes 2 5.4 (7/15) 46.7 (141/261) 54.0

Cornier 2010 YES 2 9.5 (37/40) 92.5 (107/383) 27.9

Das 2011 YES 2 26.1 (91/109) 83.5 (66/308) 21.4

Francis 2014 YES 2 4 N/A (12/92) 13 (2015/2185) 92.2

Francis 2014 YES 2 N/A 12 (20/183) 10.9 (1934/2096) 92.3

Francis 2014 YES 2 11.33 (32/258) 12.4 (1869/2019) 92.6

Moherdaui 2005 NO 2 4 (19/40) 48.7 (505/953) 53

Romoren 2007 YES 2 3 8 (2/11) 16.7 (79/93) 85

Rassjo 2006 YES 2 11.5 (14/23) 60.9 (68/176) 38.6

Smith Fawzi 2002 YES 2 7.4 (27/69) 39.1 (510/870) 58.6

Vallely 2017 Yes 2 11.1 - (79/112) 70.5 (263/887) 29.7

Vallely 2017 Yes 2 - 12.4 (94/124) 75.8 (266/875) 30.4
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Study Compared with 
Gold Standard

Flowchart NG Prev 
(%)

CT Prev 
(%)

Sensitivity (%) Specificity (%)

Flowchart 3

Cornier 2010 YES 3 9.5 (39/40) 97.5 (50/383) 13.1

Moherdaui 2005 NO 3 4 (21/37) 56.8 (537/895) 60

Smith Fawzi 2002 YES 3 7.4 (48/70) 68.6 (271/874) 31

Flowchart 4

Cornier 2010 YES MSF 1b 9.5 (34/40) 85 (150/383) 39.2

Das 2010 YES Flow chart 
2 + gram 

stain

26.1 (93/109) 85.3 (58/308) 18.8

Desai 2003 NO NACO 2b N/A 8.5 (7/10) 70 (54/108) 50

Desai 2003 NO NACO 4 2b 10.2 N/A (7/12) 58.3 (52/106) 49.1

Desai 2003 NO NACO 4 2b 20.3 (13/24) 54.2 (46/94) 48.9

Garcia 2004 YES Peru algo 1.2 N/A (3/9) 33.3 (579/743) 77.9

Garcia 2004 YES Peru algo N/A 6.8 (17/51) 33.3 (573/701) 73.9

Garcia 2004 YES Peru algo 7.45 (20/60) 33.3 (545/692) 78.8

Onyekownu 2011 NO NNA 2b 12.8 (5/25) 20 (156/170) 91.8

Rassjo 2006 YES 1b risk 
score

11.5 (6/23) 26.1 (119/176) 67.6

Smith Fawzi 2002 YES MSPP 1b 7.4 (66/68) 97.1 (131/856) 15.3

Pooled diagnostic validity of vaginal discharge flowcharts to diagnose cervical infection

Flowchart N. studies Sensitivity Specificity 

1 7 27.9 (24.7 – 31.1) 57.0 (56.1 - 58.0)

2 9 44.9 (42.2 - 47.7) 74.2 (73.3 - 75.1)

3 3 90.1 (85.8 – 94.4) 35.3 (33.4 – 37.1)

4 7 83.92 (80.9 – 87.0) 45.3 (43.9 – 47.9)

Flowchart 1= history and risk assessment; Flowchart 2= history, risk assessment and speculum examination; Flowchart 3= history, 
risk assessment, speculum examination, and vaginal discharge samples for Gram staining and microscopy; Flowchart 4= country 
adapted flowcharts or other combinations of screening
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Vaginal infections

Diagnostic performance of different vaginal discharge flowcharts for treating BV and/or TV

Study Compared with 
Gold Standard

Flowchart NG Prev 
(%)

CT Prev 
(%)

Sensitivity (%) Specificity (%)

Flowchart 1

Das 2014 YES 1 71 31.1 (188/308) 61 (39/94) 41.9

Garcia 2004 NO 1 48.9 (96/369) 26 (308/385) 80

Kisa 2009 NO 1 27.8 16.7 (110/120) 91.7 (125/180) 69.4

Lima 2013 YES 1 27.9 N/A (29/29) 100 (48/75) 64

Lima 2013 NO 1 N/A 3.8 (2/4) 50 (46/100) 46

Lima 2013 NO 1 31.7 (31/33) 93.9 (46/71) 64.8

Molaei 2018 Yes 1 14.0 - (5/14) 35.7 (81/86) 94.2

Molaei 2018 No 1 - 10.0 (5/10) 50.0 (81/90) 90.0

Romoren 2007 YES 1 38.1 - (50/268) 18.7 (365/435) 83.9

Romoren 2007 NO 1 - 18.8 (28/132) 21.2 (480/571) 84.1

Romoren 2007 NO 1 51 (69/359) 19.2 (296/344) 86

Tann 2006 NO 1 47.7 - (58/116) 50 (68/127) 53.5

Tann 2006 YES 1 - 17.1 (28/42) 66.7 (113/203) 55.7

Tolosa 2012 NO 1 48.2 (497/608) 81.7 (221/652) 33.9

Vallely 2017 Yes 1 - 22.4 (33/171) 19.3 (471/594) 79.3

Flowchart 2

Banneheke 2016 Yes 2 - 6.0 (0/6) 0 (76/94) 80.9

Barry 2018 Yes 2 39.5 - (75/109) 68.8 (15/167) 9.0

Barry 2018 No 2 - 2.5 (6/7) 85.7 (48/269) 17.8

Barry 2018 No 2 40.2 (77/111) 69.4 (15/165) 9.1

Cornier 2010 NO 2 35.7 (150/150) 100 (3/270) 1.1

Garcia 2004 YES 2 30.6 - (110/229) 48 (189/519) 36.4

Garcia 2004 NO 2 - 16.5 (74/124) 59.7 (405/627) 64.6

Garcia 2004 NO 2 48.9 (179/369) 48.5 (268/385) 69.6

Francis 2014 YES 2 45.8 - (150/1819) 8.2 (2010/2149) 93.5

Francis 2014 NO 2 - 19 (43/365) 11.8 (1840/1914) 96.1

Francis 2014 NO 2 48.4 (89/1142) 7.8 (1126/1219) 92.4

Moherdaui 2005 NO 2 27.4 6.8 (146/318) 45.9 (381/615) 62

Molaei 2018 Yes 2 14.0 - (7/14) 50.0 (86/86) 100

Molaei 2018 No 2 - 10.0 (6/10) 60 (87/90) 96.7

Valley 2017 Yes 2 - 14.6 (110/146) 75.3 (260/853) 30.5
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Study Compared with 
Gold Standard

Flowchart NG Prev 
(%)

CT Prev 
(%)

Sensitivity (%) Specificity (%)

Flowchart 3

Cornier 2010 NO 3 35.7 (141/150) 94 (197/270) 73

Moherdaui 2005 NO 3 27.4 6.8 (286/318) 89.8 (615/615) 100

Flowchart 4

Banneheke 2016 Yes WHO 2  
+ ICT

- 6.0 (0/6) 0 (93/94) 98.9

Cornier 2010 NO MSF 1b 35.7 (132/150) 88 (254/270) 94.1

Desai 2003 NO NACO 2b N/A 14.4 (15/17) 88.2 (55/101) 54.5

Msuya 2009 NO TNA 2b N/A 5 (37/129) 28.7 (2076/2525) 81.5

Msuya 2009 NO TNA 2b 20.08 N/A (136/533) 25.5 (1771/2121) 83.5

Msuya 2009 NO TNA 2b 23.9 (160/611) 26.2 (1717/2043) 84

Onyekownu 2011 NO(tv) YES (bv) NNA 2b 57.4 (98/112) 87.5 (5/83) 6

Pooled diagnostic validity of vaginal discharge flowcharts to diagnose vaginal infections 
(BV/TV)

Flowchart N. studies Sensitivity Specificity 

1 9 56.2 (54.5 - 57.9) 71.0 (69.4 - 72.6)

2 8 74.8 (74.0 - 75.6) 53.2 (52.5 - 54.0)

3 2 91.7 (89.2- 94.2) 100 (99.9– 100)

4 5 53.1 (50.5 - 55.6) 85.8 (84.7 - 86.9)

Flowchart 1= history and risk assessment; Flowchart 2= history, risk assessment and speculum examination; Flowchart 3= history, 
risk assessment, speculum examination, and vaginal discharge samples for Gram staining and microscopy; Flowchart 4= country 
adapted flowcharts or other combinations of screening
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Risk of Bias

Study Patient Selection Index Test Reference Standard Flow and Timing

Banneheke 2016 Low Low Low Low

Barry 2018 Low Low Low High* High

Clark 2009 Unclear Low Low Low

Cornier 2010 Low Low Low High

Das 2011 Low Low Low Low

Desai 2003 High High High Low

Francis 2014 Low High Low Low

Garcia 2004 High Low Low Low

Kisa 2009 High Low High Low

Lima 2013 High Low High Low

Moherdaui 2005 Low Low High Low

Molaei 2018 High Low Low High* Low

Msuya 2009 Low Low High Low

Onyekownu 2011 Low Low High Low

Rassjo 2006 High Low Low Low

Romoren 2007 Low Low Low Low

Smith Fawzi 2006 Low Unclear Low Unclear

Tann 2006 Low Low High Low

Tolosa 2009 High Low Low Unclear

Vallely 2017 Low Low Low Low

*reference standard is low risk of bias for NG, CT and/or BV, but high risk of bias for TV 
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