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II. Diagnosis 

II.1 Confirmation of ovulation 

PICO QUESTION: WHICH IS THE RELIABILITY AND CONVENIENCE OF METHODS TO CONFIRM REGULAR 

OVULATION? 

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of excluded papers 
 Exclusion criterion 
Broad, A., Biswakarma, R. and Harper, J. C. A survey of women's experiences of 
using period tracker applications: Attitudes, ovulation prediction and how the 
accuracy of the app in predicting period start dates affects their feelings and 
behaviours. Womens Health (Lond). 2022; 18 17455057221095246. 

Does not adequately assess 
the outcome of interest 

Graham, F. M., Gosling, L. and France, J. T. An evaluation of teaching cervical 
mucus symptoms to ovulating infertile women. Aust N Z J Obstet Gynaecol. 
1983; 23 (4): 226-30. 

Descriptive study only 

Lemay, A., Bastide, A., Lambert, R. and Rioux, J. E. Prediction of human 
ovulation by rapid luteinizing hormone (LH) radioimmunoassay and ovarian 
ultrasonography. Fertil Steril. 1982; 38 (2): 194-201. 

Descriptive study only 

Nulsen, J., Wheeler, C., Ausmanas, M. and Blasco, L. Cervical mucus changes in 
relationship to urinary luteinizing hormone. Fertil Steril. 1987; 48 (5): 783-6. 

Non-comparative analysis 

Quagliarello, J. and Arny, M. Inaccuracy of basal body temperature charts in 
predicting urinary luteinizing hormone surges. Fertil Steril. 1986; 45 (3): 334-7. 

Descriptive analysis only 

Records identified through 
database searches 

(n=2079) 

Full-text articles assessed for 
eligibility 

(n=13) 

Papers included in the 
guideline 

(n=4) 

Exclusion based on title and abstract  
(duplicates, not relevant, animal studies, non-

English, unable to retrieve full-text) 
(n=2066) 

Full-text articles excluded  
(see list of excluded papers) 

(n=9) 
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Pillet, M. C., Wu, T. F., Adamson, G. D., Subak, L. L. and Lamb, E. J. Improved 
prediction of postovulatory day using temperature recording, endometrial 
biopsy, and serum progesterone. Fertil Steril. 1990; 53 (4): 614-9. 

Objective was to determine 
next menses 

Rollason, J. C., Outtrim, J. G. and Mathur, R. S. A pilot study comparing the 
DuoFertility(®) monitor with ultrasound in infertile women. Int J Womens 
Health. 2014; 6 657-62. 

Descriptive analysis of a no 
longer existant technology 

Sasaki, R. S., Approbato, M. S., Maia, M. C., Fleury, E. A., Giviziez, C. R. and 
Zanluchi, N. Patients' auto report of regularity of their menstrual cycles. 
Medical history is very reliable to predict ovulation. A cross-sectional study. 
JBRA Assist Reprod. 2016; 20 (3): 118-22. 

Adequate confirmation of 
ovulation was lacking 

Varma, T. R., Patel, R. H. and Everard, D. Determination with Hi-Gonavis of 
luteinizing hormone levels in urine compared with those in plasma. Br J Obstet 
Gynaecol. 1982; 89 (1): 87-90. 

Non-comparative analysis 
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II.2 Oocyte/corpus luteum quality 

PICO QUESTION: WHAT IS THE RELIABILITY OF PARAMETERS DETECTING GOOD OOCYTE/ CORPUS 

LUTEUM QUALITY?  

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of excluded papers 
Reference Exclusion criterion 
Bassil, R., Casper, R., Samara, N., Hsieh, T. B., Barzilay, E., Orvieto, R. and 
Haas, J. Does the endometrial receptivity array really provide personalized 
embryo transfer? J Assist Reprod Genet. 2018; 35 (7): 1301-1305. 

Women undergoing frozen 
blastocyst transfers, comparing 
agreement between 
endometrial phase examined by 
ERA or Noyes criteria. Not 
about corpus luteum function. 

Bongso, A., Chye, N. S., Ratnam, S., Sathananthan, H. and Wong, P. C. 
Chromosome anomalies in human oocytes failing to fertilize after 
insemination in vitro. Hum Reprod. 1988; 3 (5): 645-9. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Bonhoff, A., Johannisson, E. and Bohnet, H. G. Morphometric analysis of 
the endometrium of infertile patients in relation to peripheral hormone 
levels. Fertil Steril. 1990; 54 (1): 84-9. 

No direct information on corpus 
luteum function.  

Gerhard, I., Bechthold, E., Eggert-Kruse, W., Heberling, D. and Runnebaum, 
B. Value of endometrial biopsies and serum hormone determinations in 
women with infertility. Hum Reprod. 1990; 5 (8): 906-14. 

Many factors investigated. 

Haddad Filho, J., Cedenho, A. P. and de Freitas, V. Correlation between 
endometrial dating of luteal phase days 6 and 10 of the same menstrual 
cycle. Sao Paulo Med J. 1998; 116 (3): 1734-7. 

Women with low P4 excluded 
and no direct analysis with P4 

Hansen, K. R., Eisenberg, E., Baker, V., Hill, M. J., Chen, S., Talken, S., 
Diamond, M. P., Legro, R. S., Coutifaris, C., Alvero, R., Robinson, R. D., 
Casson, P., Christman, G. M., Santoro, N., Zhang, H. and Wild, R. A. 

Progesterone measured in 
stimulated cycles. 

Records identified through 
database searches 

(n=3542) 

Full-text articles assessed for 
eligibility 

(n=26) 

Papers included in the 
guideline 

(n=3) 

Exclusion based on title and abstract  
(duplicates, not relevant, animal studies, non-

English, unable to retrieve full-text) 
(n=3516) 

Full-text articles excluded  
(see list of excluded papers) 

(n=23) 
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Midluteal Progesterone: A Marker of Treatment Outcomes in Couples With 
Unexplained Infertility. J Clin Endocrinol Metab. 2018; 103 (7): 2743-2751. 
Kaye, L., Griffin, D., Thorne, J., Neuber, E., Nulsen, J., Benadiva, C. and 
Engmann, L. Independent serum markers of corpora lutea function after 
gonadotropin-releasing hormone agonist trigger and adjuvant low dose 
human chorionic gonadotropin in in vitro fertilization. Fertil Steril. 2019; 
112 (3): 534-544. 

Progesterone measured in 
stimulated cycles. 

Kusuhara, K. Clinical importance of endometrial histology and progesterone 
level assessment in luteal-phase defect. Horm Res. 1992; 37 Suppl 1 53-8. 

Endometrial biopsy, not serum 
progesterone.  

Laatikainen, T., Andersson, B., Kärkkäinen, J. and Wahlström, T. Progestin 
receptor levels in endometria with delayed or incomplete secretory 
changes. Obstet Gynecol. 1983; 62 (5): 592-5. 

Endometrial biopsy 

Leiva, R., Bouchard, T., Boehringer, H., Abulla, S. and Ecochard, R. Random 
serum progesterone threshold to confirm ovulation. Steroids. 2015; 101 
125-9. 

Progesterone to confirm 
ovulation 

Lim, A. S. and Tsakok, M. F. Age-related decline in fertility: a link to 
degenerative oocytes? Fertil Steril. 1997; 68 (2): 265-71. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Ma, S., Kalousek, D. K., Yuen, B. H., Gomel, V., Katagiri, S. and Moon, Y. S. 
Chromosome investigation in in vitro fertilization failure. J Assist Reprod 
Genet. 1994; 11 (9): 445-51. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Macas, E., Floersheim, Y., Hotz, E., Imthurn, B., Keller, P. J. and Walt, H. 
Abnormal chromosomal arrangements in human oocytes. Hum Reprod. 
1990; 5 (6): 703-7. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Munné, S., Dailey, T., Sultan, K. M., Grifo, J. and Cohen, J. The use of first 
polar bodies for preimplantation diagnosis of aneuploidy. Hum Reprod. 
1995; 10 (4): 1014-20. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Pellestor, F., Andréo, B., Arnal, F., Humeau, C. and Demaille, J. Maternal 
aging and chromosomal abnormalities: new data drawn from in vitro 
unfertilized human oocytes. Hum Genet. 2003; 112 (2): 195-203. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Perez, R. J., Plurad, A. V. and Palladino, V. S. The relationship of the corpus 
luteum and the endometrium in infertile patients. Fertil Steril. 1981; 35 (4): 
423-7. 

Correlation between 
progesterone and ovulation 

Petsos, P., Mamtora, H., Ratcliffe, W. A. and Anderson, D. C. Inadequate 
luteal phase usually indicates ovulatory dysfunction: observations from 
serial hormone and ultrasound monitoring of 115 cycles. Gynecol 
Endocrinol. 1987; 1 (1): 37-45. 

Correlation between 
progesterone and ovulation 

Portuondo, J. A., Agustin, A., Herran, C. and Echanojauregui, A. D. The 
corpus luteum in infertile patients found during laparoscopy. Fertil Steril. 
1981; 36 (1): 37-40. 

compares whether visualization 
of ovulatory stigma during 
laparoscopy is correlated with 
observation of secretory 
endometrium in EMB 

Shangold, M., Berkeley, A. and Gray, J. Both midluteal serum progesterone 
levels and late luteal endometrial histology should be assessed in all 
infertile women. Fertil Steril. 1983; 40 (5): 627-30. 

Correlation between serum P 
and endometrial histology 

Staessen, C., Platteau, P., Van Assche, E., Michiels, A., Tournaye, H., Camus, 
M., Devroey, P., Liebaers, I. and Van Steirteghem, A. Comparison of 
blastocyst transfer with or without preimplantation genetic diagnosis for 
aneuploidy screening in couples with advanced maternal age: a prospective 
randomized controlled trial. Human reproduction (Oxford, England). 2004; 
19 (12): 2849‐2858. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Sterzik, K., Abt, M., Grab, D., Schneider, V. and Strehler, E. Predicting the 
histologic dating of an endometrial biopsy specimen with the use of 
Doppler ultrasonography and hormone measurements in patients 
undergoing spontaneous ovulatory cycles. Fertil Steril. 2000; 73 (1): 94-8. 

No direct information on corpus 
luteum function, women with in 
and out of phase endometrium 
in the luteal phase of a 
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spontaneous cycle have similar 
P4 levels. 

Vialard, F., Gomes, D. M., Hammoud, I., Bergere, M., Wainer, R., Bailly, M., 
Lombroso, R. and Selva, J. Stability of aneuploidy rate in polar bodies in two 
cohorts from the same patient. Reprod Biomed Online. 2008; 17 (2): 213-9. 

No comparison between age 
and chromosome status as 
determinants of oocyte quality. 

Wu, C. H. and Minassian, S. S. The integrated luteal progesterone: an 
assessment of luteal function. Fertil Steril. 1987; 48 (6): 937-40. 

Relies on endometrial dating by 
histology 
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II.3 Ovarian reserve 

PICO QUESTION: SHOULD ONE OR MORE TESTS OF OVARIAN RESERVE BE INCLUDED IN THE DIAGNOSTIC 

WORK-UP? 

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of excluded papers 
Reference Exclusion criterion 
Erdem, M., Erdem, A., Guler, I. and Atmaca, S. Role of antral follicle count in 
controlled ovarian hyperstimulation and intrauterine insemination cycles in 
patients with unexplained subfertility. Fertil Steril. 2008; 90 (2): 360-6. 

Difference between AFC in 
women with UI who got 
pregnant with IUI and who 
did not 

Leach, R. E., Moghissi, K. S., Randolph, J. F., Reame, N. E., Blacker, C. M., 
Ginsburg, K. A. and Diamond, M. P. Intensive hormone monitoring in women 
with unexplained infertility: evidence for subtle abnormalities suggestive of 
diminished ovarian reserve. Fertil Steril. 1997; 68 (3): 413-20. 

Very small sample, 
inappropriate statistics. 

Moro, F., Tropea, A., Scarinci, E., Leoncini, E., Boccia, S., Federico, A., Alesiani, 
O., Lanzone, A. and Apa, R. Anti-Müllerian hormone concentrations and antral 
follicle counts for the prediction of pregnancy outcomes after intrauterine 
insemination. Int J Gynaecol Obstet. 2016; 133 (1): 64-8. 

Comparing or markers 
between women with UI 
who got an ongoing 
pregnancy and did not 

Ng, E. H., Yeung, W. S. and Ho, P. C. The significance of antral follicle count in 
controlled ovarian stimulation and intrauterine insemination. J Assist Reprod 
Genet. 2005; 22 (9-10): 323-8. 

Comparing or markers 
between women with UI 
who got an ongoing 
pregnancy and did not 

Steiner, A. Z., Herring, A. H., Kesner, J. S., Meadows, J. W., Stanczyk, F. Z., 
Hoberman, S. and Baird, D. D. Antimüllerian hormone as a predictor of natural 
fecundability in women aged 30-42 years. Obstet Gynecol. 2011; 117 (4): 798-
804. 

Small sample, unknown 
fertility status, those 
conceived within 3 months 
excluded 

Records identified through 
database searches 

(n=5807) 

Full-text articles assessed for 
eligibility 

(n=19) 

Papers included in the 
guideline 

(n=11) 

Exclusion based on title and abstract  
(duplicates, not relevant, animal studies, non-

English, unable to retrieve full-text) 
(n=5788) 

Full-text articles excluded  
(see list of excluded papers) 

(n=8) 
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van der Steeg, J. W., Steures, P., Eijkemans, M. J., Habbema, J. D., Hompes, P. 
G., Broekmans, F. J., Bouckaert, P. X., Bossuyt, P. M., van der Veen, F. and Mol, 
B. W. Predictive value and clinical impact of Basal follicle-stimulating hormone 
in subfertile, ovulatory women. J Clin Endocrinol Metab. 2007; 92 (6): 2163-8. 

Very complicated design, 
difficult to draw conclusions 
on a general association 
between FSH and 
pregnancy. 

Vagios, S., Hsu, J. Y., Sacha, C. R., Dimitriadis, I., Christou, G., James, K. E., 
Bormann, C. L. and Souter, I. Pretreatment antimüllerian hormone levels and 
outcomes of ovarian stimulation with gonadotropins/intrauterine insemination 
cycles. Fertil Steril. 2021; 116 (2): 422-430. 

Not exclusively unexplained 
infertility 

Yarde, F., Voorhuis, M., Dólleman, M., Knauff, E. A., Eijkemans, M. J. and 
Broekmans, F. J. Antimüllerian hormone as predictor of reproductive outcome 
in subfertile women with elevated basal follicle-stimulating hormone levels: a 
follow-up study. Fertil Steril. 2013; 100 (3): 831-8. 

Women with FSH >12 
included and underwent 
different treatments 
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II.4 Tubal factor 

PICO QUESTION: WHAT IS THE ACCURACY OF COMMONLY USED TESTS OF TUBAL PATENCY? 

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of excluded papers 
Reference Exclusion criterion 
Alborzi, S., Dehbashi, S. and Khodaee, R. Sonohysterosalpingographic screening 
for infertile patients. Int J Gynaecol Obstet. 2003; 82 (1): 57-62. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Alcázar, J. L., Martinez-Astorquiza Corral, T., Orozco, R., Dominguez-Piriz, J., 
Juez, L. and Errasti, T. Three-Dimensional Hysterosalpingo-Contrast-
Sonography for the Assessment of Tubal Patency in Women with Infertility: A 
Systematic Review with Meta-Analysis. Gynecol Obstet Invest. 2016; 81 (4): 
289-95. 

More recent systematic 
review available. 

Anestad, G., Lunde, O., Moen, M. and Dalaker, K. Infertility and chlamydial 
infection. Fertil Steril. 1987; 48 (5): 787-90. 

Included in systematic 
review Mol et al., 1995 

Bjercke, S. and Purvis, K. Characteristics of women under fertility investigation 
with IgA/IgG seropositivity for Chlamydia trachomatis. Eur J Obstet Gynecol 
Reprod Biol. 1993; 51 (2): 157-61. 

Included in systematic 
review Mol et al., 1995 

Chan, C. C., Ng, E. H., Tang, O. S., Chan, K. K. and Ho, P. C. Comparison of three-
dimensional hysterosalpingo-contrast-sonography and diagnostic laparoscopy 
with chromopertubation in the assessment of tubal patency for the 
investigation of subfertility. Acta Obstet Gynecol Scand. 2005; 84 (9): 909-13. 

Included in systematic 
review Wang et al., 2016 

Cheng, Q., Wang, S. S., Zhu, X. S. and Li, F. Evaluation of Tubal Patency with 
Transvaginal Three-dimensional Hysterosalpingo-contrast Sonography. Chin 
Med Sci J. 2015; 30 (2): 70-5. 

Included in systematic 
review Wang et al., 2016 

Records identified through 
database searches 

(n=1655) 

Full-text articles assessed for 
eligibility 
(n=115) 

Papers included in the 
guideline 

(n=42) 

Exclusion based on title and abstract  
(duplicates, not relevant, animal studies, non-

English, unable to retrieve full-text) 
(n=1540) 

Full-text articles excluded  
(see list of excluded papers) 

(n=73) 
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Conway, D., Glazener, C. M., Caul, E. O., Hodgson, J., Hull, M. G., Clarke, S. K. 
and Stirrat, G. M. Chlamydial serology in fertile and infertile women. Lancet. 
1984; 1 (8370): 191-3. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Coppus, S. F., Land, J. A., Opmeer, B. C., Steures, P., Eijkemans, M. J., Hompes, 
P. G., Bossuyt, P. M., van der Veen, F., Mol, B. W. and van der Steeg, J. W. 
Chlamydia trachomatis IgG seropositivity is associated with lower natural 
conception rates in ovulatory subfertile women without visible tubal 
pathology. Hum Reprod. 2011; 26 (11): 3061-7. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Czerwenka, K., Heuss, F., Hosmann, J., Manavi, M., Jelincic, D. and Kubista, E. 
Salpingitis caused by Chlamydia trachomatis and its significance for infertility. 
Acta Obstet Gynecol Scand. 1994; 73 (9): 711-5. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Darwish, A. M. and Youssef, A. A. Screening sonohysterography in infertility. 
Gynecol Obstet Invest. 1999; 48 (1): 43-7. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

den Hartog, J. E., Lardenoije, C. M., Severens, J. L., Land, J. A., Evers, J. L. and 
Kessels, A. G. Screening strategies for tubal factor subfertility. Hum Reprod. 
2008; 23 (8): 1840-8. 

Included in systematic 
review Broeze et al., 2011 

Dhaliwal, L. K., Khera, K. R., Gupta, I. and Gupta, A. N. Comparison of 
hysterosalpingography and laparoscopy in the evaluation of tubal factor. Asia 
Oceania J Obstet Gynaecol. 1987; 13 (1): 65-7. 

very old paper, high risk of 
bias due to poor 
methodology, very high 
detection rate of tubal 
pathology and very high 
false-positive rate for HSG. 

Dietrich, M., Suren, A., Hinney, B., Osmers, R. and Kuhn, W. Evaluation of tubal 
patency by hysterocontrast sonography (HyCoSy, Echovist) and its correlation 
with laparoscopic findings. J Clin Ultrasound. 1996; 24 (9): 523-7. 

Included in systematic 
review Alcazar et al., 2020 

Dijkman, A. B., Mol, B. W., van der Veen, F., Bossuyt, P. M. and Hogerzeil, H. V. 
Can hysterosalpingocontrast-sonography replace hysterosalpingography in the 
assessment of tubal subfertility? Eur J Radiol. 2000; 35 (1): 44-8. 

Included in systematic 
review Alcazar et al., 2020 

Duff, D. E., Fried, A. M., Wilson, E. A. and Haack, D. G. Hysterosalpingography 
and laparoscopy: a comparative study. AJR Am J Roentgenol. 1983; 141 (4): 
761-3. 

Inter-observer variance 

El Hakim, E. A., Gordon, U. D. and Akande, V. A. The relationship between 
serum Chlamydia antibody levels and severity of disease in infertile women 
with tubal damage. Arch Gynecol Obstet. 2010; 281 (4): 727-33. 

In the present study only 
women found to have tubal 
damage were studied, all 
other infertile women were 
excluded. 

Exacoustos, C., Zupi, E., Carusotti, C., Lanzi, G., Marconi, D. and Arduini, D. 
Hysterosalpingo-contrast sonography compared with hysterosalpingography 
and laparoscopic dye pertubation to evaluate tubal patency. J Am Assoc 
Gynecol Laparosc. 2003; 10 (3): 367-72. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Frost, E., Collet, M., Reniers, J., Leclerc, A., Ivanoff, B. and Meheus, A. 
Importance of chlamydial antibodies in acute salpingitis in central Africa. 
Genitourin Med. 1987; 63 (3): 176-8. 

All women had acute 
salpingitis. 

Gao, Y. B., Yan, J. H., Yang, Y. D., Sun, J., Dong, J. Y. and Cui, G. H. Diagnostic 
value of transvaginal four-dimensional hysterosalpingo-contrast sonography 
combined with recanalization in patients with tubal infertility. Niger J Clin 
Pract. 2019; 22 (1): 46-50. 

Included in systematic 
review Alcazar et al., 2020 

Gijsen, A. P., Land, J. A., Goossens, V. J., Slobbe, M. E. and Bruggeman, C. A. 
Chlamydia antibody testing in screening for tubal factor subfertility: the 
significance of IgG antibody decline over time. Hum Reprod. 2002; 17 (3): 699-
703. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Glatstein, I. Z., Sleeper, L. A., Lavy, Y., Simon, A., Adoni, A., Palti, Z., Hurwitz, A. 
and Laufer, N. Observer variability in the diagnosis and management of the 
hysterosalpingogram. Fertil Steril. 1997; 67 (2): 233-7. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 
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Guerriero, S., Ajossa, S., Mais, V., Paoletti, A. M. and Melis, G. B. The screening 
of tubal abnormalities in the infertile couple. J Assist Reprod Genet. 1996; 13 
(5): 407-12. 

Included in systematic 
review Alcazar et al., 2020 

Gump, D. W., Gibson, M. and Ashikaga, T. Evidence of prior pelvic 
inflammatory disease and its relationship to Chlamydia trachomatis antibody 
and intrauterine contraceptive device use in infertile women. Am J Obstet 
Gynecol. 1983; 146 (2): 153-9. 

CAT from biopsies 

Guven, M. A., Dilek, U., Pata, O., Dilek, S. and Ciragil, P. Prevalance of 
Chlamydia trochomatis, Ureaplasma urealyticum and Mycoplasma hominis 
infections in the unexplained infertile women. Arch Gynecol Obstet. 2007; 276 
(3): 219-23. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Hamilton, J. A., Larson, A. J., Lower, A. M., Hasnain, S. and Grudzinskas, J. G. 
Evaluation of the performance of hysterosalpingo contrast sonography in 500 
consecutive, unselected, infertile women. Hum Reprod. 1998; 13 (6): 1519-26. 

Included in systematic 
review Alcazar et al., 2020 

He, Y., Ma, X., Xu, J., Li, S., Wu, H., Liu, Q., Kong, L., Luo, J. and Liu, H. 
Comparison of Assessment Methods for Fallopian Tubal Patency and Peritubal 
Adhesion Between Transvaginal 4-Dimensional Hysterosalpingo-Contrast 
Sonography and Laparoscopic Chromopertubation. J Ultrasound Med. 2017; 36 
(3): 547-556. 

Included in systematic 
review Alcazar et al., 2020 

Henry-Suchet, J., Catalan, F., Loffredo, V., Serfaty, D., Siboulet, A., Perol, Y., 
Sanson, M. J., Debache, C., Pigeau, F., Coppin, R., de Brux, J. and Poynard, T. 
Microbiology of specimens obtained by laparoscopy from controls and from 
patients with pelvic inflammatory disease or infertility with tubal obstruction: 
Chlamydia trachomatis and Ureaplasma urealyticum. Am J Obstet Gynecol. 
1980; 138 (7 Pt 2): 1022-5. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Henry-Suchet, J., Utzmann, C., De Brux, J., Ardoin, P. and Catalan, F. 
Microbiologic study of chronic inflammation associated with tubal factor 
infertility: role of Chlamydia trachomatis. Fertil Steril. 1987; 47 (2): 274-7. 

Included in systematic 
review Mol et al., 1995 

Hodgson, R., Driscoll, G. L., Dodd, J. K. and Tyler, J. P. Chlamydia trachomatis: 
the prevalence, trend and importance in initial infertility management. Aust N 
Z J Obstet Gynaecol. 1990; 30 (3): 251-4. 

Included in systematic 
review Mol et al., 1995 

Holst, N., Abyholm, T. and Borgersen, A. Hysterosalpingography in the 
evaluation of infertility. Acta Radiol Diagn (Stockh). 1983; 24 (3): 253-7. 

No raw data to calculate 
sensitivity, specificity, PPV, 
NPV 

Hubacher, D., Grimes, D., Lara-Ricalde, R., de la Jara, J. and Garcia-Luna, A. The 
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II.5 Uterine factor 

PICO QUESTION: WHICH DIAGNOSTIC PROCEDURES SHOULD BE PERFORMED TO CONFIRM A NORMAL 

UTERINE STRUCTURE/ANATOMY, UTERINE WALL/MYOMETRIUM? 
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PICO QUESTION: WHICH ADDITIONAL DIAGNOSTIC PROCEDURES SHOULD BE PERFORMED TO 

CONFIRM AN ANATOMICALLY NORMAL UTERINE CAVITY?  
 

Flowchart 
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II.6 Laparoscopy 

PICO QUESTION: SHOULD WOMEN UNDERGO A LAPAROSCOPY BEFORE BEING DIAGNOSED WITH UI? 
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Hum Reprod. 1995; 10 (12): 3313-6. 

Not only patients with UI 

Hauge, K., Flo, K., Riedhart, M. and Granberg, S. Can ultrasound-based 
investigations replace laparoscopy and hysteroscopy in infertility? Eur J Obstet 
Gynecol Reprod Biol. 2000; 92 (1): 167-70. 

compares HyCoSy to DL 

Hovav, Y., Hornstein, E., Almagor, M. and Yaffe, C. Diagnostic laparoscopy in 
primary and secondary infertility. J Assist Reprod Genet. 1998; 15 (9): 535-7. 
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Moayeri, S. E., Lee, H. C., Lathi, R. B., Westphal, L. M., Milki, A. A. and Garber, 
A. M. Laparoscopy in women with unexplained infertility: a cost-effectiveness 
analysis. Fertil Steril. 2009; 92 (2): 471-80. 

Does not involve only 
patients with UI 

Nakagawa, K., Ohgi, S., Horikawa, T., Kojima, R., Ito, M. and Saito, H. 
Laparoscopy should be strongly considered for women with unexplained 
infertility. J Obstet Gynaecol Res. 2007; 33 (5): 665-70. 

Cohort of patients with 
initially UI who underwent 
DL and subsequently  ART 
(IVF), not natural 



 
 

Annex 6: Literature study Unexplained Infertility guideline – 2023 21 

conception, were analyzed. 
Only patients < 35 years old. 
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II.7 Cervical/ vaginal factor 

PICO QUESTION: WHAT IS THE NEED FOR FEMALE LOWER GENITAL TRACT INVESTIGATIONS? 

Flowchart 
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pilot study to determine whether the reproductive tract microbiota differs 
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II.8 Male genito-urinary anatomy 

PICO QUESTION: SHOULD MEN UNDERGO ADDITIONAL DIAGNOSTIC PROCEDURES TO CONFIRM 

NORMAL GENITO-URINARY ANATOMY BEFORE BEING DIAGNOSED WITH UI? 

Flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of excluded papers 
Reference Exclusion criterion 
Abdelwahab, K., Eliwa, A. M., Seleem, M. M., El Galaly, H., Ragab, A., Desoky, E. 
A., Naguib, M., Ali, M. M., Saber, S. and Kamel, H. Role of Preoperative 
Testicular Shear Wave Elastography in Predicting Improvement of Semen 
Parameters After Varicocelectomy for Male Patients With Primary Infertility. 
Urology. 2017; 107 103-106. 

Patients with clinically 
detectable varicocele and 
abnormal pre-operative  
semen parameters 

Chen, S. S., Huang, W. J., Chang, L. S. and Wei, Y. H. 8-hydroxy-2'-
deoxyguanosine in leukocyte DNA of spermatic vein as a biomarker of 
oxidative stress in patients with varicocele. J Urol. 2004; 172 (4 Pt 1): 1418-21. 

Predictive value of Doppler 
ultrasound to detect 
varicocele 

Cocuzza, M. S., Tiseo, B. C., Srougi, V., Wood, G. J. A., Cardoso, Jpgf, Esteves, S. 
C. and Srougi, M. Diagnostic accuracy of physical examination compared with 
color Doppler ultrasound in the determination of varicocele diagnosis and 
grading: Impact of urologists' experience. Andrology. 2020; 8 (5): 1160-1166. 

Predictive value of Doppler 
ultrasound to detect 
varicocele 

D'Andrea, S., Barbonetti, A., Castellini, C., Martorella, A., Minaldi, E., Viktor 
Giordano, A., Carducci, S., Necozione, S., Francavilla, F. and Francavilla, S. 
Reproductive hormones and sperm parameters after varicocele repair: An 
observational study. Andrologia. 2018; 50 (10): e13118. 

Varicocele, abnormal semen 
analysis 

D'Andrea, S., Barbonetti, A., Castellini, C., Nolletti, L., Martorella, A., Minaldi, 
E., Giordano, A. V., Carducci, S., Necozione, S., Francavilla, F. and Francavilla, S. 
Left spermatic vein reflux after varicocele repair predicts pregnancies and live 
births in subfertile couples. J Endocrinol Invest. 2019; 42 (10): 1215-1221. 

Varicocele, abnormal semen 
analysis 

Records identified through 
database searches 

(n=549) 

Full-text articles assessed for 
eligibility 

(n=19) 

Papers included in the 
guideline 

(n=1) 

Exclusion based on title and abstract  
(duplicates, not relevant, animal studies, non-

English, unable to retrieve full-text) 
(n=530) 

Full-text articles excluded  
(see list of excluded papers) 

(n=18) 



 
 

Annex 6: Literature study Unexplained Infertility guideline – 2023 26 

D'Andrea, S., Micillo, A., Barbonetti, A., Giordano, A. V., Carducci, S., Mancini, 
A., Necozione, S., Francavilla, F. and Francavilla, S. Determination of spermatic 
vein reflux after varicocele repair helps to define the efficacy of treatment in 
improving sperm parameters of subfertile men. J Endocrinol Invest. 2017; 40 
(10): 1145-1153. 

Varicocele, abnormal semen 
analysis 

Erdoğan, H., Durmaz, M. S., Özbakır, B., Cebeci, H., Özkan, D. and Gökmen, İE. 
Experience of using shear wave elastography in evaluation of testicular 
stiffness in cases of male infertility. Journal of ultrasound. 2020; 23 (4): 529‐
534. 

No semen parameters 
provided but seems that 
infertile men included in the 
study have at least some 
abnormal parameters 

Eskew, L. A., Watson, N. E., Wolfman, N., Bechtold, R., Scharling, E. and Jarow, 
J. P. Ultrasonographic diagnosis of varicoceles. Fertil Steril. 1993; 60 (4): 693-7. 

Predictive value of Doppler 
ultrasound to detect 
varicocele 

Gomaa MD, Motawaa MA, Al-Nashar AM, El-Sakka AI. Impact of Subinguinal 
Varicocelectomy on Serum Testosterone to Estradiol Ratio in Male Patients 
With Infertility. Urology. 2018 Jul;117:70-77.  

Study and control groups 
are not comparable 
(varicocele with/without 
surgical removal vs fertile 
men) 

Hussein, A. F. The role of color Doppler ultrasound in prediction of the 
outcome of microsurgical subinguinal varicocelectomy. J Urol. 2006; 176 (5): 
2141-5. 

Varicocele, abnormal semen 
analysis 

Lenz, S., Thomsen, J. K., Giwercman, A., Hertel, N. T., Hertz, J. and Skakkebaek, 
N. E. Ultrasonic texture and volume of testicles in infertile men. Human 
reproduction (Oxford, England). 1994; 9 (5): 878‐881. 

Varicocele, abnormal semen 
analysis 

Lund, L. and Nielsen, A. H. Color Doppler sonography in the assessment of 
varicocele testis. Scand J Urol Nephrol. 1994; 28 (3): 281-5. 

Predictive value of Doppler 
ultrasound to detect 
varicocele 

Nieschlag, E., Hertle, L., Fischedick, A. and Behre, H. M. Treatment of 
varicocele: counselling as effective as occlusion of the vena spermatica. Human 
reproduction (Oxford, England). 1995; 10 (2): 347‐353. 

Left sided varicocele, 
abnormal semen analysis 

Ortapamuk, H., Tekdogan, U. Y., Naldoken, S., Bulut, S. and Atan, A. 
Hemodynamic evaluation of varicocele: the role of scrotal scintigraphy and 
Doppler ultrasonography in the prediction of postoperative seminal 
improvement. Ann Nucl Med. 2005; 19 (7): 529-34. 

Left sided varicocele and 
abnormal pre-operative  
semen parameters 

Pezzella, A., Barbonetti, A., Micillo, A., D'Andrea, S., Necozione, S., Gandini, L., 
Lenzi, A., Francavilla, F. and Francavilla, S. Ultrasonographic determination of 
caput epididymis diameter is strongly predictive of obstruction in the genital 
tract in azoospermic men with normal serum FSH. Andrology. 2013; 1 (1): 133-
8. 

Patient population of 
interest is only a subgroup 
and the focus of predictive 
value of the intervention 
was not on that subgroup 

Preutthipan, S. and Nicholas, O. A. Comparative study between scrotal physical 
examination and scrotal ultrasonography in the detection of varicocele in men 
with infertility. J Med Assoc Thai. 1995; 78 (3): 135-9. 

Varicocele, abnormal semen 
analysis 

Rodriguez Peña, M., Alescio, L., Russell, A., Lourenco da Cunha, J., Alzu, G. and 
Bardoneschi, E. Predictors of improved seminal parameters and fertility after 
varicocele repair in young adults. Andrologia. 2009; 41 (5): 277-81. 

Varicocoele and semen 
parameters reported 
inadequately 

Teixeira, T. A., Pariz, J. R., Dutra, R. T., Saldiva, P. H., Costa, E. and Hallak, J. Cut-
off values of the Johnsen score and Copenhagen index as histopathological 
prognostic factors for postoperative semen quality in selected infertile patients 
undergoing microsurgical correction of bilateral subclinical varicocele. Transl 
Androl Urol. 2019; 8 (4): 346-355. 

Patients who underwent 
microsurgical correction of 
subclinical bilateral 
varicocele; no data on 
semen parameters though 
methods state it was 
performed 

  



 
 

Annex 6: Literature study Unexplained Infertility guideline – 2023 27 

II.9 Male additional tests 

PICO QUESTION: IS THERE ADDED VALUE OF ADDITIONAL TESTS IN THE MALE WITH NORMAL WHO 

SEMEN ANALYSIS? 

Flowchart 
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II.10 Additional tests for systemic conditions 

PICO QUESTION: SHOULD THERE BE ADDITIONAL EVALUATIONS OF POSSIBLE SYSTEMIC CAUSE OF UI 
IN THE COUPLE? 
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III. Treatment 

III.1 Expectant management 

PICO QUESTION: WHAT IS THE VALUE OF EXPECTANT MANAGEMENT COMPARED TO ACTIVE 

TREATMENT FOR PATIENTS WITH UI? 

Flowchart 
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III.2 Active treatment 

PICO QUESTION: IF ACTIVE TREATMENT IS PURSUED, WHICH TYPE OF ACTIVE TREATMENT FOR UI? 

Flowchart 
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III.3 Mechanical-surgical procedures 

PICO QUESTION: WHAT IS THE VALUE OF MECHANICAL-SURGICAL PROCEDURES? 

Flowchart 
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III.4 Alternative therapeutic approaches 

PICO QUESTION: WHAT IS THE EFFECTIVENESS OF ALTERNATIVE THERAPEUTIC APPROACHES? 

Flowchart 
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IV. Quality of life 

PICO QUESTION: IS THERE A DIFFERENCE IN QOL FOR PATIENTS WITH UNEXPLAINED VERSUS 

EXPLAINED INFERTILITY? 

Flowchart 
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