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1. INTRODUCTION

Sexually transmitted infections (STIs), including human immunodeficiency virus (HIV), continue 
to present significant health, social, and economic problems in the developing world, leading 
to considerable morbidity, mortality, and stigma. In under-resourced settings, the lack of 
adequate laboratory infrastructure and/or high prohibitive costs of diagnostics means that 
in many settings, STI management relies on syndromic management rather than aetiological 
diagnosis and management. In these settings, the detection of asymptomatic STIs is largely 
non-existent. Therefore, synthesizing the latest evidence for the performance of syndromic 
STI case management would help the World Health Organization (WHO) in their guideline 
recommendations for syndromic STI management, last updated in 2003.[1]

To evaluate if there is still a role for syndromic STI management or whether STI diagnostics are 
critical for STI case management, we systematically reviewed the evidence for the performance 
of syndromic management of STIs. Specifically, we conducted reviews on the diagnostic 
accuracy and aetiologies of syndromic case management of genital ulcer, anorectal infection 
and lower abdominal pain. Our specific objectives were to review the flowcharts used for:

• people presenting with genital ulcer disease to detect herpes simplex virus (HSV) or syphilis 
or lymphogranuloma venereum (LGV) or chancroid, or if no flowcharts found, a minor review 
of test accuracy of different tests, or risk association/prevalence.

• people presenting with the anorectal syndrome to detect anal STIs or if no flowcharts found, 
a major review of test accuracy of different tests, or risk association/prevalence.

• people presenting with lower abdominal pain to detect pelvic inflammatory disease (PID) or 
vaginal or cervical infections, or if no flowcharts found, a major review of test accuracy of 
different tests, or risk association/prevalence.
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Study inclusion
• Clinical guidelines/algorithms

 – Flow charts for genital ulcer (for syphilis, HSV, LGV, chancroid), anorectal syndromes (for 
Ct/Ng/Mg/LGV/HSV/Tp/Donovanosis), lower abdominal pain (for PID, vaginal/cervical 
infections), and vaginal discharge

• Randomized controlled trials

• Observational studies

• Report on at least one of:

 – Comparing syndromic case management against laboratory-confirmed STIs 

 – Risk factor analysis of signs/symptoms associated with STI diagnoses and other risk factors 
associated with STI syndromes

Study exclusion
• Contains no original data i.e. systematic reviews/Letter/editorials/Commentaries/Book 

chapters

 – But can use these to identify other relevant primary studies

• Qualitative research about outcomes

• Duplicated results from another study

• Laboratory studies about testing STI diagnostic performance

• Studies restricting study population, e.g. men with urethritis, women with cervicitis

Search method
Three separate searches were conducted: one for each of the syndromes under investigation. 
We included papers that focused on other aspects of syndromic management (i.e. acceptability, 
feasibility, equity, resources) in addition to the accuracy or sensitivity of the syndromic 
management approach. The search for each syndrome has been constructed as below.

• Concept 1: syndromic management

• Concept 2: syndrome under investigation

• Concept 3: diagnostic accuracy and sensitivity papers

• Results group 1: concept 1 AND concept 2 AND concept 3

• Results group 2: (concept 1 AND concept 2) NOT Results group 1

2. METHODS
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A draft search strategy was compiled in the OvidSP Medline database by an experienced 
information specialist. The search strategy included strings of terms, synonyms and controlled 
vocabulary terms (where available). As the syndromic management approach was not 
introduced until 1996, the search was limited to papers published in 1995 or after. No other 
limits were added. This search strategy was refined with the project team until the results 
retrieved reflected the scope of the project. The agreed OvidSP Medline search was adapted for 
each database to incorporate database-specific syntax and controlled vocabularies. Full details 
of the search strings used for each database can be found in the appendix. A

The following databases were searched on 12 and 13 September 2019. 

• Ovid SP Medline and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and 
Daily, 1946 to September 11, 2019

• OvidSP Embase, 1974 to 11 September 2019

• OvidSP Global Health, 1910 to week 35, 2019

• OvidSP Northern Light Life Sciences Conference Abstracts, 2010 to Week 34, 2019

• Ebsco CINAHL Plus, complete database

• Ebsco Africa-Wide Information, complete database

• Clarivate Analytics Web of Science Core Collection, consisting of the following databases:

 – Science Citation Index Expanded (SCI-EXPANDED), 1970 - present

 – Social Sciences Citation Index (SSCI), 1970 - present

 – Arts & Humanities Citation Index (A&HCI), 1975 - present

 – Conference Proceedings Citation Index - Science (CPCI-S), 1990 - present

 – Conference Proceedings Citation Index - Social Science & Humanities (CPCI-SSH), 1990 - 
present

 – Emerging Sources Citation Index (ESCI), 2015 – present

• BIREME/PAHO/WHO Virtual Health Library LILACS, complete database

All citations identified by our searches were imported into EndNote X9 software. Duplicates 
were identified and removed using the method described on the LAS blog.1 
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Data extraction
We followed the guidelines in the Cochrane Handbook 5.1.[2] Three groups of two independent 
reviewers screened the title and abstracts of unduplicated papers. Discrepancies in screening 
were resolved by a third reviewer (JO). Each team extracted relevant data from deduplicated 
full publications. Risk of bias assessment was conducted using the Joanna Briggs Institute 
Checklist for diagnostic studies.[3]

Statistical analysis
Diagnostic accuracy cannot be summarized by one measure as sensitivity and specificity are 
correlated. Therefore, we must choose hierarchical (multilevel) models that use a binomial 
data structure, i.e. we use a hierarchical logistic regression model in STATA 13.1. After pooling 
the studies, we report the sensitivity, specificity, positive and negative likelihood ratios and 
diagnostic odds ratio. The inverse of the negative likelihood ratio (1/LR-) can be used to 
compare with the positive likelihood ratio to indicate whether the positive or negative test 
result has a greater impact on the odds of disease. Likelihood ratios assess the probability 
or likelihood that the test result obtained would be expected in a person with the condition, 
compared to the probability or likelihood that the same result would be seen in a person 
without the condition.

The positive likelihood ratio LR+
sensitivity

(1–speci�city)
= 

TP
(TP+FN)

= 
FP

(FP+TN)
÷  expresses how many times more 

likely people with the condition are to receive a positive test result compared to those who do  
not have the condition, while the negative likelihood ratio LR–

(1–sensitivity)
(speci�city)

= 
FN

(TP+FN)
= 

TN
(FP+TN)

÷  

expresses how likely it is that people with the condition will receive a negative test result compared 
to those who do not have the condition.
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Likelihood ratio Approximate* change in 
probability[12]

Effect on posttest 
Probability of disease[13]

Values between 0 and 1 decrease the probability 
of disease (-LR)

0.1 -45% Large decrease

0.2 -30% Moderate decrease

0.5 -15% Slight decrease

1 -0% None

Values greater 1 increase the probability of 
disease (+LR)

1 +0% None

2 +15% Slight increase

5 +30% Moderate increase

10 +45% Large increase

[12]  McGee, Steven (1 August 2002). "Simplifying likelihood ratios". Journal of General Internal Medicine. 17 (8): 647–650. 
doi:10.1046/j.1525-1497.2002.10750.x. ISSN 0884-8734. PMC 1495095. PMID 12213147.

[13]  Henderson, Mark C.; Tierney, Lawrence M.; Smetana, Gerald W. (2012). The Patient History (2nd ed.). McGraw-Hill. p. 30. ISBN 
978-0-07-162494-7.

To graphically display the trade-off between sensitivity and specificity, we present the 
summary receiver operating characteristic (SROC) curve from the hierarchical summary receiver 
operating characteristic (HROC) model[4] and prediction region (i.e. for the forecast of the true 
sensitivity and specificity in a future study). We also plot the summary operating point and its 
confidence region. Forest plots for showing within-study estimates and confidence intervals for 
sensitivity and specificity separately.

In the meta-analyses below, we have only included papers where we could calculate the 
numbers of true positive, false positives, true negatives and false negatives. For the other 
papers without this data, we have summarized their results qualitatively (i.e. without pooling). 
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3.1 PRISMA flow chart for lower abdominal pain syndromes
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Full-text articles  
assessed for eligibility 

(n = 41)

Records excluded for  
irrelevant content 

(n = 1,720)

Studies included in analysis 
(n = 18)
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9 No primary data

2 paper not found
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3.2 Lower abdominal pain syndrome 
• Country income level

 – 12/18 (67%) High income

 – 4/18 (22%) Upper Middle

 – 1/18 (6%) Lower Middle

 – 1/18 (6%) Low

• Study population recruited from (may not add up to 100% because of multiple  
recruitment sites)

 – 13/18 (72%) Hospital

 – 3/18 (17%) Sexual health clinics

 – 2/18 (11%) General practice

 – 2/18 (11%) Pharmacy

 – 1/18 (6%) Antenatal clinic

 – 1/18 (6%) Family planning clinic

• Year of study

 – 10/18 (56%) 2009 and before

 – 5/18 (28%) 2010-2014

 – 3/18 (17%) 2015 and after
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For detection of any STIs (chlamydia, gonorrhoea, trichomonas), five studies provided eight 
estimates for pooling. The pooled sensitivity for detecting chlamydia/gonorrhoea/trichomonas 
using a syndromic management approach (lower abdominal pain) is 30.0% (95% CI: 17.7-46.0), 
and pooled specificity is 73.3% (95% CI: 56.3-85.4). The diagnostic odds ratio is 1.17 (95% 
CI: 0.85-1.62). The positive likelihood ratio is 1.12 (95% CI: 0.88-1.42), and negative likelihood 
ratio is 0.96 (95% CI: 0.87-1.05). The inverse of the negative likelihood ratio is 1.05 (95% CI: 
0.96-1.14). 

For a cohort of 1000 individuals:

Prevalence Sensitivity Specificity PPV NPV Number of 
cases

Missed  
cases

False  
Positive 
(Overtreated)

0.05 0.3 0.733 0.056 0.952 50 35 254

0.1 0.3 0.733 0.111 0.904 100 70 240

0.15 0.3 0.733 0.165 0.856 150 105 227

0.2 0.3 0.733 0.219 0.807 200 140 214

0.25 0.3 0.733 0.272 0.759 250 175 200

0.3 0.3 0.733 0.325 0.710 300 210 187

0.35 0.3 0.733 0.377 0.660 350 245 174

0.4 0.3 0.733 0.428 0.611 400 280 160

0.45 0.3 0.733 0.479 0.561 450 315 147

0.5 0.3 0.733 0.529 0.512 500 350 134

0.55 0.3 0.733 0.579 0.461 550 385 120

0.6 0.3 0.733 0.628 0.411 600 420 107

0.65 0.3 0.733 0.676 0.361 650 455 93

0.7 0.3 0.733 0.724 0.310 700 490 80

0.75 0.3 0.733 0.771 0.259 750 525 67

0.8 0.3 0.733 0.818 0.207 800 560 53

0.85 0.3 0.733 0.864 0.156 850 595 40

0.9 0.3 0.733 0.910 0.104 900 630 27

0.95 0.3 0.733 0.955 0.052 950 665 13

1 0.3 0.733 1.000 0.000 1000 700 0
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For the detection of chlamydia, five studies provided seven estimates. Four estimates for the 
accuracy of lower abdominal pain to detect chlamydia were available to pool. The pooled 
sensitivity for detecting chlamydia using a syndromic management approach (lower abdominal 
pain) is 48.0% (95% CI: 24.0-73.0), and pooled specificity is 61.7% (95% CI: 41.9-78.3). The 
diagnostic odds ratio is 1.49 (95% CI: 0.86-2.59). The positive likelihood ratio is 1.25 (95% 
CI: 0.95-1.66), and negative likelihood ratio is 0.84 (95% CI: 0.63-1.13). The inverse negative 
likelihood ratio is 1.19 (95% CI: 0.89-1.59).

For a cohort of 1000 individuals:

Prevalence Sensitivity Specificity PPV NPV Number of 
cases

Missed  
cases

False  
Positive 
(Overtreated)

0.05 0.48 0.617 0.062 0.958 50 26 364

0.1 0.48 0.617 0.122 0.914 100 52 345

0.15 0.48 0.617 0.181 0.871 150 78 326

0.2 0.48 0.617 0.239 0.826 200 104 306

0.25 0.48 0.617 0.295 0.781 250 130 287

0.3 0.48 0.617 0.349 0.735 300 156 268

0.35 0.48 0.617 0.403 0.688 350 182 249

0.4 0.48 0.617 0.455 0.640 400 208 230

0.45 0.48 0.617 0.506 0.592 450 234 211

0.5 0.48 0.617 0.556 0.543 500 260 192

0.55 0.48 0.617 0.605 0.493 550 286 172

0.6 0.48 0.617 0.653 0.442 600 312 153

0.65 0.48 0.617 0.699 0.390 650 338 134

0.7 0.48 0.617 0.745 0.337 700 364 115

0.75 0.48 0.617 0.790 0.283 750 390 96

0.8 0.48 0.617 0.834 0.229 800 416 77

0.85 0.48 0.617 0.877 0.173 850 442 57

0.9 0.48 0.617 0.919 0.116 900 468 38

0.95 0.48 0.617 0.960 0.059 950 494 19

1 0.48 0.617 1.000 0.000 1000 520 0
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153. Results

For the detection of trichomonas, three studies provided five estimates. Four estimates for 
the accuracy of lower abdominal pain to detect trichomonas were available to pool. The 
pooled sensitivity for detecting trichomonas using a syndromic management approach (lower 
abdominal pain) is 39.7% (95% CI: 19.6-63.9), and pooled specificity is 60.6% (95% CI: 41.0-
77.4). The diagnostic odds ratio is 1.01 (95% CI: 0.62-1.66). The positive likelihood ratio is 
1.01 (95% CI: 0.75-1.36), and negative likelihood ratio is 0.99 (95% CI: 0.82-1.21). The inverse 
negative likelihood ratio is 1.01 (0.83-1.22).

For a cohort of 1000 individuals:

Prevalence Sensitivity Specificity PPV NPV Number of 
cases

Missed  
cases

False  
Positive 
(Overtreated)

0.05 0.397 0.606 0.050 0.950 50 30 374

0.1 0.397 0.606 0.101 0.900 100 60 355

0.15 0.397 0.606 0.151 0.851 150 90 335

0.2 0.397 0.606 0.201 0.801 200 121 315

0.25 0.397 0.606 0.251 0.751 250 151 296

0.3 0.397 0.606 0.302 0.701 300 181 276

0.35 0.397 0.606 0.352 0.651 350 211 256

0.4 0.397 0.606 0.402 0.601 400 241 236

0.45 0.397 0.606 0.452 0.551 450 271 217

0.5 0.397 0.606 0.502 0.501 500 302 197

0.55 0.397 0.606 0.552 0.451 550 332 177

0.6 0.397 0.606 0.602 0.401 600 362 158

0.65 0.397 0.606 0.652 0.351 650 392 138

0.7 0.397 0.606 0.702 0.301 700 422 118

0.75 0.397 0.606 0.751 0.251 750 452 99

0.8 0.397 0.606 0.801 0.201 800 482 79

0.85 0.397 0.606 0.851 0.151 850 513 59

0.9 0.397 0.606 0.901 0.100 900 543 39

0.95 0.397 0.606 0.950 0.050 950 573 20

1 0.397 0.606 1.000 0.000 1000 603 0
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Studies with relevant information for the evaluation of lower abdominal pain syndrome:

- Kurt S, Uyar I, Demirtas O, Celikel E, Beyan E, Tasyurt A. Acute pelvic pain: Evaluation of 
503 cases. Archives of Iranian Medicine. 2013;16(7):397-400.

- Eggert J, Sundquist K, van Vuuren C, Fianu-Jonasson A. The clinical diagnosis of pelvic 
inflammatory disease - Reuse of electronic medical record data from 189 patients visiting 
a Swedish university hospital emergency department. BMC Women's Health. 2006;6.

- Garcia P, Hughes J, Carcamo C, Holmes KK. Training pharmacy workers in recognition, 
management and prevention of, STDs: district-randomized controlled trial. Bulletin of the 
World Health Organization. 2003;81(11):806-14.

- Hammas B, Bjartling C, Persson K, Janson H. Chlamydia trachomatis and other bacteria 
as aetiological agents to pelvic inflammatory disease by 16S rRNA gene sequencing. 
Clinical Microbiology and Infection. 2011;17:S491.

- Rome ES, Moszczenski SA, Craighill M, Goldmann DA, Schubert PS, Laufer MR, et al. A 
clinical pathway for pelvic inflammatory disease for use on an inpatient service. Clinical 
Performance & Quality Health Care. 1995;3(4):185-96.

- Ghosh I, Paul B, Das N, Chakrabarti MK, Kumar PR. Correlation between clinical 
diagnosis and laboratory diagnosis among patients attending sexually-transmitted 
infections clinics. Indian Journal of Pathology and Microbiology. 2018;61 (5):S47.

- Maleckiene L, Kajenas S, Nadisauskiene RJ, Railaite DR. Comparison of clinical and 
laparoscopic diagnoses of pelvic inflammatory disease. International Journal of 
Gynecology and Obstetrics. 2009;104(1):74-5.

- Hong S, Xin C, Qianhong Y, Yanan W, Wenyan X, Peeling RW, et al. Pelvic inflammatory 
disease in the People's Republic of China: aetiology and management. International 
Journal of STD & AIDS. 2002;13(8):568-72.

- Woods JL, Bailey SL, Hensel DJ, Scurlock AM. Cervicitis in adolescents: Do clinicians 
understand diagnosis and treatment? Journal of Pediatric and Adolescent Gynecology. 
2011;24(6):359-64.

- Grio R, Latino MA, Leotta E, Smirne C, Lanza A, Spagnolo E, et al. Sexually transmitted 
diseases and pelvic inflammatory disease. Minerva Ginecologica. 2004;56(2):141-7.

- Wiesenfeld HC, Hillier SL, Krohn MA, Amortegui AJ, Heine RP, Landers DV, et al. Lower 
genital tract infection and endometritis: insight into subclinical pelvic inflammatory 
disease. Obstetrics & Gynecology. 2002;100(3):456-63.

- Woods JL, Scurlock AM, Hensel DJ. Pelvic inflammatory disease in the adolescent: 
understanding diagnosis and treatment as a health care provider. Pediatric Emergency 
Care. 2013;29(6):720-5.

- Adams EJ, Garcia PJ, Garnett GP, Edmunds WJ, Holmes KK. The cost-effectiveness of 
syndromic management in pharmacies in Lima, Peru. Sexually Transmitted Diseases. 
2003;30(5):379-87.

- Bouquier J, Huchon C, Panel P, Fauconnier A. A self-assessed questionnaire can 
help in the diagnosis of pelvic inflammatory disease. Sexually Transmitted Diseases. 
2014;41(9):525-31.

- Llata E, Bernstein KT, Kerani RP, Pathela P, Schwebke JR, Schumacher C, et al. 
Management of Pelvic Inflammatory Disease in Selected U.S. Sexually Transmitted 
Disease Clinics: Sexually Transmitted Disease Surveillance Network, January 
2010-December 2011. Sexually Transmitted Diseases. 2015;42(8):429-33.
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- Wilkinson D, Sturm AW. Value of clinical algorithms to screen for gonococcal and 
chlamydial infection among women attending antenatal and family planning clinics. 
South African Medical Journal. 1998;88(7 Suppl 1):900-5.

- Khanal B, Siwakoti S, Uprety D, Poudyal N, Sharma A, Bhattarai NR. Chlamydia 
trachomatis in women with pelvic inflammatory disease (PID): report from a tertiary 
center in eastern Nepal. Tropical Doctor. 2019;49(2):101-4.

- Sturm, A. W., G. J. Stolting, R. H. Cormane, and H. C. Zanen. 1987. Clinical and 
microbiological evaluation of 46 episodes of genital ulceration. Genitourin. Med. 
63:98–101.

3.3 Risk of bias assessment using QUADAS-2 

Study Patient selection Index Test Reference standard Flow and Timing

Wilkinson[5] Low Low Low High1 Low

Alary[6] Low Low High Low

Meda[7] Low Low Low High1 Low

Piper[8] Low Low Low Low

Vallely[9] Low Low Low Low

Wiesenfeld[10] High2 Low Low Low

Woods[11] Low Low Unclear Low

Cohen[12] Low Low Low Low

Grio[13] Low Low High Low

1 High risk for CT/NG/TV, Low risk for TP

2 Excluded women with acute PID

Extra information for further consideration

Predicting PID in patients with acute pelvic pain with scoring systems[32]

• Sensitive prediction model to rule out PID

 – Scattered pain radiation and/or diffuse pain, insidious pain, peritoneal irritation, and 
abnormal vaginal discharge.

• Specific model to predict PID with high specificity

 – Abnormal vaginal discharge, bilateral pelvic pain, constipation, IUD.

• But 2/3rds unable to be classified by these rules

• Risk of sampling bias

 – Setting is women who are consulted in a gynaecology emergency department 

 – 56% pregnant women

• Risk of overfitting

 – No cross-validation study with an independent sample

 – But split sample into 2 parts (2/3rds to create the model, 1/3 to validate)

 – Used jackknife estimators
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213. Results

Aetiology of acute pelvic pain

503 women from Turkey (2013)[15]

58 women with PID (endometrial biopsy) in Kenya[12]

• 4 had Ct

• 9 had Ng

• 9 had Mg

• 11 had TV

11 women with tubo-ovarian abscess (confirmed on laparotomy) in Kenya[33]

• 0 had Ct/Ng

45 women with laparoscopically confirmed PID in Kenya[34]

• 1 had CT

• 7 had NG

125 women with laparoscopically confirmed PID in Kenya[35]

• 23 had Ct and/or Ng

• 23 had TV

44 women clinically diagnosed with PID in Malaysia[36]

• 3 had CT

• 1 had NG

100 women clinically diagnosed with PID in Nepal[37]

• 6 had CT

• 0 had NG

40 women with laparoscopically confirmed PID in Sweden[38]

• 8 had CT

• 1 had MG

• 0 had NG 
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554 women with PID in India (2018) [39]

• 8 had NG

• 65 had TV

• 1 had HSV

52 women with PID (laparoscopically confirmed) in Lithuania (2008) [40]

• 24 had CT

• 14 had NG

104 women with PID (lap confirmed) in UK (before 1995) [41]

• 40 had CT

• 15 had NG

• 8 had dual infection

200 women with PID in China (2002) [42]

• 16% had CT

• 4% had TV

• 2.5% had NG 

343 with (clinically diagnosed) PID in USA (2007-10)[43] 

• 15 had NG

• 34 had CT

• 9 had CT and NG

Those with clinical diagnosis of PID and laparoscopy performed to check if PID was  
present or not:

• 52 out of 73 patients with suspected PID clinically[40]

• 82% had acute salpingitis out of 155 with clinically suspected PID[44]

• 104 (72%) out of 147 women with clinically suspected PID[41]

• 532 (65%) of 814 cases with clinically suspected PID[45]
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5. APPENDIX A - SEARCH RESULTS 

5.1 Lower abdominal pain syndromes 
The search retrieved a total of 2259 results. 498 (22%) were identified as duplicates.  
The number of results pre-and post-deduplication is listed in the table below.

Database name Diagnostic accuracy: 
Total number of 
results

Diagnostic accuracy: 
Number of results 
once duplicates 
removed

Other papers: Total 
number of results

Other papers: 
Number of results 
once duplicates 
removed

Ovid SP Medline 
and Epub Ahead of 
Print, In-Process & 
Other Non-Indexed 
Citations and Daily

297 295 150 149

OvidSP Embase 895 740 442 370

OvidSP Global Health 97 44 37 12

OvidSP Northern 
Light Life Sciences 
Conference Abstracts

3 2 4 3

Ebsco CINAHL Plus 126 46 95 59

Ebsco Africa-Wide 
Information

12 0 0 0

Clarivate Analytics 
Web of Science Core 
Collection

77 29 21 9

BIREME/PAHO/WHO 
Virtual Health Library 
LILACS

1 1 2 2

Total 1508 1157 751 604
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