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ABSTRACT 2 

Objective: To systematically identify and critically assess the quality of clinical practice guidelines 3 

(CPGs) on management fetal growth restriction (FGR). 4 

Data sources: Medline, Embase, Google Scholar, Scopus and ISI Web of Science databases were 5 

searched to identify all relevant CPGs on the management of pregnancies complicated by FGR.  6 

Study selection: Clinical Practice Guidelines that include recommendations about fetal growth 7 

restriction management were included.  8 

Data extraction and synthesis: Diagnostic criteria of FGR, use of recommended growth charts, 9 

recommendation for detailed anatomical assessment and invasive testing, frequency of fetal growth 10 

scans, frequency of fetal monitoring, criteria for hospital admission, drugs administrations, timing at 11 

delivery, indications for induction of labor, prophylactic administration of low-dose aspirin, postnatal 12 

assessment and placental histopathological were assessed. Quality assessment was evaluated by 13 

AGREE II tool. Twelve CPGs were included. Twenty-five percent (3/12) of CPS adopted the recently 14 

published Delphi consensus, 58.3% (7/12) an estimated fetal weight (EFW) / abdominal 15 

circumference (AC) EFW/AC <10th percentile, 8.3% (1/12) an EFW/AC <5th percentile while one 16 

CPG defined FGR as an arrest of growth or a shift in its rate measured longitudinally. Fifty percent 17 

(6/12) of CPGs recommended the use of customized growth charts to assess fetal growth. Regarding 18 

the frequency of Doppler assessment, in case of absent or reversed end-diastolic flow (AEDF/REDF) 19 

in the umbilical artery (UA) 8.3% (1/12) CPGs recommended assessment every 24-48, 16.7% (2/12) 20 

every 48-72 hours, 1 CPG generically recommended assessment 1-2 times per week, while 25% 21 

(3/12) did not specifically report the frequency of assessment. Only 3 CPGs reported recommendation 22 

on the type of Induction of Labor to adopt. The AGREE II standardized domain scores for the first 23 

overall assessment (OA1) had a mean of 50%. 24 

Conclusion: There is significant heterogeneity in major aspects of the management of pregnancies 25 

complicated by FGR in published CPGs. 26 

27 
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INTRODUCTION 28 

Fetal growth restriction (FGR) is defined as the inability for the fetus to reach its growth potential 29 

and represents one of the leading causes of perinatal and neonatal morbidity in developed countries.  30 

Identification of pregnancies complicated by FGR is crucial to maximize perinatal outcome as these 31 

fetuses are at high risk of short- and long-term complications, including perinatal mortality and 32 

morbidity, impaired cardiovascular function, and sub-optimal neuropsychological status. FGR is 33 

commonly suspected at ultrasound examination in the third trimester of gestation, although different 34 

cut-offs of ultrasound measurements are reported in the published literature. Likewise, several 35 

controversies co-exist among the main body societies as regard as crucial aspects of the management 36 

of FGR, including frequency and type of prenatal assessment, timing, and mode of delivery 1-4. 37 

Clinical Practice Guidelines (CPGs) are statements that include recommendations intended to 38 

optimize patient care. CPGs should follow a rigorous methodology to provide clinicians with the 39 

most-up to date and objective clinical evidence. At present, several clinical practice guidelines 40 

(CPGs) on the management of pregnancies complicated by FGR have been released by different 41 

societies. The Appraisal of Guidelines for REsearch and Evaluation tool (AGREE II) 5 is the most 42 

widely utilized tool to appraise the quality of CPGs, and it has been considered as the ‘gold standard’ 43 

for CPG quality assessment. Despite its clinical relevance, no study has critically evaluated the 44 

methodological robustness of CPGs on the management of FGR. 45 

 46 

OBJECTIVES 47 

The primary aim of this systematic review was to objectively evaluate the robustness of the published 48 

CPGs on the management of pregnancies complicated by FGR using the AGREE II tool. The 49 

secondary aim was to assess possible heterogeneity in the clinical management of FGR as 50 

recommended by different CPGs. 51 

 52 

 53 

METHODS 54 

Eligibility criteria, information sources, search strategy 55 

We conducted this research by using the MEDLINE (PubMed), Embase, Google Scholar, Scopus, 56 

ISI Web of Science databases to identify national and international guidelines published before 57 

October 27th, 2022. Combinations of the following keywords and MESH search terms were used: 58 

(“fetal growth restriction” or “fetal growth retardation”) OR (“small for gestational age”) AND 59 

(“guidelines”). No restrictions for geographic location and language were applied.  60 

 61 
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Study selection 62 

Two reviewers (SA, GC) independently assessed the retrieved titles and abstracts. A third author 63 

(FDA) was involved in case of disagreements among authors (AK, GR, RDG, CI). If more versions 64 

of the same guideline were available, the most recent and updated one was included. Preferred 65 

Reporting Items for Systematic Reviews and Meta-Analyses and Meta-Analysis of Observational 66 

Studies in Epidemiology guidelines were followed 6. 67 

 68 

Data extraction 69 

The principal variables extracted for the present review included: publication ID (Society), country, 70 

year of publication, year of last revision, scope of the CPG and type of methodology adopted. The 71 

outcomes were extracted and reported in an online Dropbox sheet for sharing among all authors. 72 

 73 

Assessment of risk of bias 74 

 “The Appraisal of Guidelines for REsearch and Evaluation (AGREE II)” tool was used to assess the 75 

quality and the risk of bias of each eligible guideline. 76 

The AGREE II tool contains 23 items branched into six quality domains and 2 final overall 77 

assessment: scope and purpose, stakeholder involvement, rigor of development, clarity of 78 

presentation, applicability, editorial independence. The first domain regards the aim, the health 79 

questions covered by the guideline and its target population; the second domain is concerned with the 80 

objective of its intended users; the third domain focuses on the method used for the formulation of 81 

each recommendation; in the fourth domain is analyzed the language, structure and format of the 82 

guideline; the fifth domain evaluates the facilities and/or difficulties on application of the CPG and 83 

the sixth domain concerns biases with competing interests.  84 

The last two domains regard a final overall assessment (OA1), which consists of the rating of the 85 

overall quality of the CPG and whether the CPG would be recommended for use in practice (OA2). 86 

Each item was evaluated from 2 appraisers on a seven-point scale that ranges from 1 (strongly 87 

disagree) to 7 (strongly agree).  The reviewers consulted each other after completing the AGREE II 88 

assessment to avoid discrepancies. If each appraiser scored 1 for all the items included in this domain 89 

the standardized domain score would be 0% (https://www.agreetrust.org/resource-centre/agree-ii). 90 

We applied the reaching consensus method to score the items. After reviewing 23 items and the 91 

comprehensive judgement of the reviewers, the evaluation of the CPGs was divided into three 92 

categories according to the AGREE II score, (recommended, revised recommended, and not 93 

recommended).  94 

 95 
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Data synthesis 96 

The following clinical points related to the management of pregnancies complicated by fetal growth 97 

restriction were analyzed: 98 

1. Diagnostic criteria of FGR;  99 

2. Differentiation between FGR and SGA;  100 

3. Differentiation between early and late FGR (classification);  101 

4. Use of recommended growth charts;  102 

5. Recommendation for detailed anatomical assessment and invasive testing;  103 

6. Screening for fetal infections;  104 

7. Frequency of fetal monitoring (fetal growth scans);  105 

8. Frequency of fetal monitoring (Doppler and CTG) if uncomplicated FGR, if AEDV/REDV, 106 

if abnormal DV;  107 

9. Role of MCA Doppler;  108 

10. Criteria for hospital admission;  109 

11. Steroids administration;  110 

12. Magnesium sulphate prophylaxis;  111 

13. Timing at delivery;  112 

14. Indication for Cesarean Section;  113 

15. Indications for induction of labor (IOL);  114 

16. Type of IOL;  115 

17. Prophylactic administration of low-dose aspirin;  116 

18. Postnatal assessment;  117 

19. Placental histopathological assessment.  118 

 119 

We performed descriptive statistic to summarize the general characteristics of the guidelines 120 

included. Frequencies and raw proportions were carried out to summarize the main recommendations 121 

in managing pregnancies with FGR. Moreover, the quality of CPGs was evaluated using AGREE II 122 

domain scores. Mean ± standard deviation (SD) was used to summarize the scores across all the 123 

guidelines per domain. The AGREE II tool does not elicit any advises on how to define scores. To 124 

define a CPG as of good quality we adopted the cut-off score according to Amer et al.7: if the overall 125 

guideline score was >60%, CPGs was recommended; if the overall guideline score was 40% to 60%, 126 

CPGs was recommended after modification; and if the guideline score was <40%, it was not 127 

recommended. Therefore, the clinical heterogeneity in the CPGs was assessed subjectively and 128 
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graphically. The analysis was performed using Excel 16.57 (© 2021 Microsoft Corporation. All rights 129 

reserved.) statistical software. 130 

 131 

 132 

RESULTS 133 

Study selection and characteristics 134 

A total of 73 articles were identified and screened, 20 were assessed with respect to their eligibility 135 

for inclusion and 12 CPGs  8-19  were included in the analysis (Table 1, Figure 1). The number of 136 

studies excluded and main reasons were summarized in Supplementary Table 1. The CPGs included 137 

in this systematic review (SR) consisted of Expert opinion, Review of literature, expert panel 138 

consensus. 1/12 10 was first published in 2012 and revised in 2020, 3/12 11-16-14 were published in 139 

2013 and one of them were revised in 2014 14, 1/12 was first published in 2014 and revised in 201715, 140 

1/12 was published in 20159. 1/9 was published in 2019 and revised in 202113, 1/12 was published in 141 

202012. 1/12 was published in 20218, 2/12 were published in 2017 18,19 and 1 of them revised in 201919 142 

and 1/12 17 was first published in 2011 but revised in 2019. Among the different CPGS included in 143 

this systematic review, 8/12 were based upon non-systematic/narrative review of the published 144 

literature and expert opinions, while 4 adopted GRADE methodology (Table 1). 145 

 146 

Risk of bias of included studies 147 

Table 2 shows a summary of all the AGREE II domains and reports below each column the average 148 

AGREE II standardized score for each domain (mean ± SD).  149 

CPGs rated >60% were considered high quality guidelines and were shown in green; medium quality 150 

CPGs, rated with 40-59% cut-off, were shown in yellow and low-grade CPGs, rated < 40%, were 151 

reported in red.  152 

The AGREE II standardized domain scores for the first overall assessment (OA1) had a mean of 48% 153 

Only two CPGs scored more than 60% and revealed a consensus agreement between the reviewers 154 

on recommending the use of these CPGs 5.  155 

 156 

Synthesis of results 157 

Results were shown in Table 3. There was variability in the definition of FGR reported by the 158 

different CPGs included in the present systematic review. Twenty-five percent (3/12) of CPGs 159 

adopted the recently published Delphi consensus, 58.3% (7/12) an EFW/AC <10th percentile, 8.3% 160 

(1/12) an EFW/AC <5th percentile while one CPG defined FGR as an arrest of growth or a shift in its 161 

rate measured longitudinally. Ninety-one-point seven percent (11/12) CPGs differentiate between 162 
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FGR and SGA, while only 42% (5/12) between early and late FGR. Fifty percent (6/12) of CPGs 163 

recommended the use of customized growth charts to assess fetal growth, 16.7% (2/12) did not 164 

suggest the use of a customized growth charts, while 33.3% (4/12) did not specifically report the type 165 

of fetal growth charts to use in clinical practice. All CPGs recommended a detailed anatomical 166 

assessment in case of FGR in view of its association with fetal structural anomalies and 92% (11/12) 167 

also suggested infection screening. There was also heterogeneity in the recommended frequency of 168 

growth assessment among the different CPGs; 58.3% (7/12) suggested that fetal growth should be 169 

assessed at least every two weeks, 16.7% (2/12) every three weeks while the remaining CPGs 170 

generically suggested an ultrasound assessment every 2-3 weeks (1CPG, 8.3%) and every 3-4 weeks 171 

(2/12, 16.7%) respectively. Regarding the frequency of Doppler assessment, in case of increased 172 

umbilical artery (UA) pulsatility index (PI) but no signs of absent or reversed end-diastolic flow 173 

(AEDF/REDF), 16.7% (2/12) CPGs recommended Doppler assessment every two weeks, 50% (6/12) 174 

every week, 8.3 % (1/12) CPGs generically recommended assessment 1-2 times per weeks, 8.3 % 175 

CPGs (1/12) recommended Doppler assessment twice weekly if PIUA >95th centile, while 16.7 % 176 

(2/12) CPGs have not specifically reported the frequency of assessment. 177 

 In case of AEDF/REDF 8.3% (1/12) CPGs recommended Doppler assessment every 24-48 h, 33.3% 178 

(4/12) every 48-72 hours, 1 CPG generically recommended assessment 1-2 times per week; 16.7% 179 

(2/12) CPGs numerous times a week, 1 CPG weekly, while 25 % (3/12) has not specifically reported 180 

the frequency of assessment.  181 

Only 6/12 CPGs specifically stated the type of CTG assessment to use, with 33.3 % (4/12) 182 

recommending computerized cardiotocography (cCTG). Regarding the frequency of CTG 183 

assessment in case of FGR with normal UA Doppler, 16.7% (2/12) of CPG recommended CTG 184 

assessment 1-2 times per week, 33.3% (4/12) every week, 8.3 % (1/12) two times per week if PIUA 185 

> 95th centile, while 41.7% (5/12) of them did not specifically report the frequency of assessment. 186 

Conversely, in case of AEDF/REDF 8.3% (1/12) of CPGs suggested CTG every 2-3 days, 16.7% 187 

(2/12) every day, 1 CPG 1-2 times per day, while 66.7% (8/12) did not report the frequency of such 188 

assessment. Only 5 CPGs reported the specific criteria for hospital admission: FIGO guideline and 189 

Federación Argentina de Sociedades de Ginecología y Obstetricia (FASGO) indicate the presence of 190 

AEDV/REDV in the UA or abnormal ductus venosus doppler as criteria for hospital admission. The 191 

French College of Gynaecologist and Obstetricians and NZMFMN indicate only the presence of 192 

AEDF/REDF in the UA as criteria for hospital admission, while the SMFM recommends 193 

hospitalization in case of REDV in the UA.  194 

 195 

Only 3/12 CPGs reported the indication to administer steroids according to fetal Doppler status. 196 
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Regarding the timing at delivery in case of FGR with mild abnormalities in the UA, middle cerebral 197 

artery (MCA) or cerebroplacental ratio (CPR) or presence of FGR without Doppler abnormalities, 198 

one CPG recommended delivery at 34-37 weeks, 2 CPGs at 37, 2 CPGs at 36-37 weeks, while 7 199 

CPGs did not report any recommendation. In case of FGR with AEDF in the UA, 41.7% (5/12) 200 

recommend delivery by 32 weeks, 41.7% (5/12) by 34 weeks while one CPG generically 201 

recommended delivery before 37 weeks of gestation.  202 

In case of REDF 50% (6/12) CPGs suggest considering delivery by 30 weeks, 25% (3/12) by 32 203 

weeks and one CPG by 34 weeks of gestation. Regarding the mode of delivery, 75% (9/12) reported 204 

specific indication to perform Cesarean section in case of AEDF flow in the UA, while 25% (3/12) 205 

did not report any recommendation. Only 3 CPGs reported recommendation on the type of IOL to 206 

adopt in case delivery is needed, with 16.7% (2/12) recommending mechanical induction and 8.3% 207 

(1/12) combined mechanical and pharmacological IOL. Finally, there was no specific mention of the 208 

type of follow-up infants with a prenatal diagnosis of FGR should undergo. 209 

 210 

COMMENT 211 

Main findings 212 

The findings of this systematic review show that there is heterogeneity in several aspects of definition, 213 

classification and clinical management of pregnancies complicated by FGR, mainly involving the 214 

frequency of fetal monitoring, criteria for hospital admission, timing, and mode of delivery. 215 

 216 

Strengths and limitations 217 

This is, to the best of our knowledge, the first systematic review assessing the quality and clinical 218 

heterogeneity of CPGs on the management of FGR using the AGREE-II tool. Thorough literature 219 

search, evaluation of a multitude of clinical aspects related to the management of pregnancies 220 

complicated by FGR and the use of a standardized tool to judge their quality are the main strengths 221 

of this systematic review. Furthermore, we could not critically evaluate the different clinical aspects 222 

related to the management of SGA fetuses because most of the CPGs included in the present review 223 

did not report a precise differentiation between FGR and SGA. Finally, a comprehensive pooled data 224 

analysis was not possible for all the observed outcomes in view of the multitude of management 225 

options reported by the different CPGs. 226 

 227 

Comparison with existing literature 228 

FGR is a multifactorial condition with a significant influence on short- and long-term perinatal 229 

outcome 21. The main issues in the prenatal management of FGR are to identify fetuses at higher risk 230 
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of deterioration, utilization of the most appropriate surveillance method and determination of the 231 

delivery thresholds. The recently published Truffle Study has shown that a uniform approach to the 232 

diagnosis and management of FGR consistently produces better outcome compared to what was 233 

previously reported 22.  234 

There is a general agreement among the CPGs on the recommendation for anatomical assessment, 235 

screening for fetal infection and invasive prenatal diagnosis in case of FGR diagnosed in the second 236 

trimester of pregnancy, especially when there is no ultrasound evidence of placental insufficiency. 237 

However, the findings from this systematic review highlight that there is still significant heterogeneity 238 

in the diagnosis and management of FGR and this is likely to reflect on our ability to manage these 239 

pregnancies. Diagnostic criteria of FGR vary among the different CPGs and this is likely to affect the 240 

ability to identify fetuses at risk of perinatal compromise. Prenatal diagnosis of FGR is based upon a 241 

biometric assessment of the fetuses but there is no agreement upon which type of growth charts we 242 

should use to accurately identify these fetuses 23. 243 

Ultrasound monitoring represents another area of disagreement among the published CPGs. Although 244 

the UA Doppler is universally recommended for monitoring growth restricted fetuses, there is 245 

heterogeneity in the frequency of ultrasound monitoring reported by the different CPGs. 246 

AEDF/REDF corresponds to malperfusion of 50%–70% of the placental villous vascular tree 24; in 247 

this scenario, most of the CPGs suggest increasing the frequency of ultrasound monitoring to an 248 

interval of 48-72 hours, while the frequency of Doppler monitoring is generally reported to be weekly 249 

in case of increase UA Doppler PI with positive end diastolic flow.  250 

Likewise, there is still significant heterogeneity among the various CPGs in the indications of 251 

cesarean delivery and induction of labor.  252 

Recent studies and systematic reviews have highlighted the role of FGR as one of the major 253 

determinants of long-term complications in childhood. FGR children have a higher risk of presenting 254 

with sub-optimal cardiovascular and neurophysiological performance later in life 25-26. It is therefore 255 

surprising that none of the CPGs included in the present systematic review extensively reported the 256 

type of post-natal follow-up of these children. It may be speculated that pediatric guidelines should 257 

report the type and frequency of monitoring of children affected by FGR in utero. However, 258 

definitions of growth restriction in pediatrics guidelines are different compared to those reported in 259 

the obstetric literature. It is therefore the responsibility of maternal-fetal medicine specialists to 260 

identify those fetuses at higher risk of post-natal complications and to stress to the pediatric 261 

community the need for long-term cardiovascular and neuropsychological follow-up of these 262 

children.  263 
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One of the likely explanations for the observed heterogeneity in the recommended management of 264 

FGR among the different CPGs could be the lack of adequately powered RCTs on several aspects of 265 

the prenatal management. There is no RCT on the frequency of fetal monitoring, criteria for 266 

hospitalization and type of IOL in pregnancies complicated by FGR. The lack of a robust evidence 267 

extrapolated from RCT does not allow researchers or clinicians to apply an evidence-based 268 

management on most aspects of the management of these pregnancies and the current 269 

recommendations come mainly from expert opinion based on observational studies.  However, this 270 

heterogeneity is also dependent on the lack of agreement in the diagnostic criteria of FGR. Using a 271 

common nomenclature and homogenous management in medicine is crucial to optimize patients’ 272 

outcome. In oncology, the use of a standardized staging systems allows to describe the severity of the 273 

disease, develop a prognosis, and design a treatment plan for individual patients. More importantly, 274 

the use of a common language to define a disease allows us to identify clinical trials that may be 275 

appropriate to improve the outcome of the disease. FGR is a multifactorial condition with a well-276 

recognized impact on the short- and long-term outcome of the fetus and newborn. Despite that, there 277 

is still significant heterogeneity on how FGR is defined and managed, thus limiting the possibility of 278 

developing large trials to specifically address different clinical aspects of the management of FGR. 279 

 280 

Conclusions and Implications 281 

There is a significant heterogeneity in some of the main aspects of the clinical management of FGR 282 

in the published CPGs. The findings from this systematic review highlight the need for developing 283 

guidelines by the national and international societies to standardize the management of FGR and to 284 

inform the design of large trials aimed at specifically assessing the various aspects of the management 285 

of FGR. 286 

 287 

 288 

 289 

 290 

 291 

 292 

 293 

 294 

 295 

 296 

 297 
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outcomes, and study design (PICOS).  
3 

METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number.  
3-4 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  

3-4 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

5-6 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

5-6 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

5-6 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

5-6 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

5-6 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

5-6 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  5-6 
Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I2) for each meta-analysis.  
5-6 
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PRISMA 2009 Checklist 

Section/topic  # Checklist item  Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

5-6 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  

5-6 

RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 

each stage, ideally with a flow diagram.  
6 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

6-7 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  7 
Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  
7 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  7 
Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  7-8 
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  7-8 
DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 

key groups (e.g., healthcare providers, users, and policy makers).  
8-9 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

8-9 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  9 

FUNDING   
Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 

systematic review.  
NA 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Authors Year Title Reason for the exclusion 
Figueras F. et al 2014 Defectos del crescimento fetal Protocol study from Fetal 

medicine of Barcelona 
Infante L.M.P. et al 2015 Restricciòn del crescimento 

instrauterino: una 
aproximaciòn al diagnòstico, 
siguimiento y manejo 

Narrative Review 

Arujo M.J. 2012 Restricciòn del crescimento 
instrauterino 

Protocol study from 
“Obra Social de 
Empleados de Comercio 
y Actividades Civiles 
(Osecac) 

Scacchi M.S. et al 
 

2019 GUÍA DE PRÁCTICA 
CLÍNICA 
Restricción de Crecimiento 
Intrauterino 
Septiembre 2019 

c Hospital Ramòn Sardà 

Rèmy B.K et al 
 
 
 
 
 
 

2019 Indication for Doppler 
evaluation in the management 
of intrauterine growth 
restriction of vascular origin 
in Sub Saharian Africa 

Retrospective cohort 
study in th Gynaecology 
and Obstetrics 
Department of the 
Yopougon University 
Hospital 

Margaux L.C. 
 

2020 Recommandations du Reseau 
perinatal Lorrain- retard de 
Croissance Intra-Utérin 

Protocol study from 
Reseau Perinatal Lorrain 

Chamagne M. 2020 Prise en charge du ritard de 
croissance intra-utérin en 
France: enquete auprés des 
centres hospital-universitaires 
et maternités de type III 

Retrospective survey 

Rachdi R. 2005 Retard de croissance intra-
utérin: etiologie et prise en 
charge obstetricale  
 

Retrospective study at the 
Military Hospital of 
Tunis 

 



AGREE II Score Sheet 
 

Domain Item 
AGREE II Rating 

1 
Strongly 
Disagree 

2 3 4 5 6 
7 

Strongly 
Agree 

Scope and 
purpose 
 

1. The overall objective(s) of the guideline is (are) specifically described.        
2. The health question(s) covered by the guideline is (are) specifically described.        
3. The population (patients, public, etc.) to whom the guideline is meant to apply is 

specifically described. 
       

Stakeholder 
involvement 

4. The guideline development group includes individuals from all the relevant 
professional groups. 

       

5. The views and preferences of the target population (patients, public, etc.) have 
been sought. 

       

6. The target users of the guideline are clearly defined.        
Rigor of 
development 

7. Systematic methods were used to search for evidence.        
8. The criteria for selecting the evidence are clearly described.        
9. The strengths and limitations of the body of evidence are clearly described.        
10. The methods for formulating the recommendations are clearly described.        
11. The health benefits, side effects and risks have been considered in formulating 

the recommendations. 
       

12. There is an explicit link between the recommendations and the supporting 
evidence. 

       

13. The guideline has been externally reviewed by experts prior to its publication.        
14. A procedure for updating the guideline is provided.        

Clarity of 
presentation 

15. The recommendations are specific and unambiguous.        
16. The different options for management of the condition or health issue are 

clearly presented. 
       

17. Key recommendations are easily identifiable.        
Applicability 18. The guideline describes facilitators and barriers to its application.        

19. The guideline provides advice and/or tools on how the recommendations can 
be put into practice. 

       

20. The potential resource implications of applying the recommendations have 
been considered. 

       

21. The guideline presents monitoring and/ or auditing criteria.        
Editorial 
independence 

22. The views of the funding body have not influenced the content of the guideline.        
23. Competing interests of guideline development group members have been 

recorded and addressed. 
       

Overall 
Guideline 
Assessment 

1. Rate the overall quality of this guideline. 
 

1  
Lowest 
possible 
quality 

2 3 4 5 6 
7 

Highest 
possible 
quality 

Overall 
Guideline 
Assessment 

2. I would recommend this guideline for use. Yes Yes, with modifications No 

   

 



Table 1. General characteristics of the CPGs included in the present systematic review. 

Guideline Country Year Last revision Scope Methods of 
developement 

FIGO Canada 2021 2021 International Review of literature, 
expert panel 
consensus 

French College of 
Gynaecologists and 
Obstetricians 

France 2014 2014 National Review of literature, 
expert panel 
consensus, GRADE 
method 

SMFM USA 2012 2020 National Review of literature, 
expert panel 
consensus 

SOGC Canada 2013 2013 National Review of literature, 
expert panel 
consensus 

ISUOG UK 2020 2020 National Review of literature, 
expert panel 
consensus 

RCOG UK 2013 2013 National Review of literature, 
expert panel 
consensus, GRADE 
method 

ACOG USA 2019 2021 National Review of literature, 
expert panel 
consensus 

NZMFN New Zeland 2013 2014 National Review of literature, 
expert opinion, 
GRADE method 

Institute of 
Obstetricians and 
Gynaecologist 

Ireland 2014 2017 Local 
Review of literature, 
expert opinion 



"Centro 
Latinoamericano de 
Perinatología / Salud 
de la Mujer y 
Reproductiva 

    

Review of literature, 
expert opinion 

(CLAP/SMR)" Sud-America 2011 2019 National Review of literature, 
expert panel 
consensus 

Federación Argentina 
de Sociedades de 
Ginecología y 
Obstetricia (FASGO) 

Argentina 2017 2017 National Review of literature, 
expert panel 
consensus GRADE 
method 

DGGG Germany- 
SGGG Swiss-
OEGGG Austria 

 2017 2019 National 
Methods of 
developement 

 



Table 2. summary of all the AGREE II domains 
 

Guidelines 

Domain 1 
(Items 1-
3) 

Domain 2 
(Items 4-
6) 

Domain 3 
(Items 7-
14) 

Domain 4 
(Items 
15-17) 

Domain 5 
(Items 
18-21) 

Domain 
6 (Items 
22-23) OA 1 OA2 

FIGO 90% 76% 92% 86% 64% 86% 97% 
Y (n=2) 

YWM (n=0) 
N (n=0) 

French College 
of Gynaecologist 
and Obstetricians 43% 43% 36% 29% 26% 64% 0% 

Y (n=0) 
YWM (n=0) 

N (n=2) 

SMFM 90% 38% 63% 76% 39% 86% 57% 

Y (n=0) 
YWM (n=2) 

N (n=0) 

SOGC 86% 48% 52% 62% 46% 86% 29% 

Y (n=0) 
YWM (n=0) 

N (n=2) 

ISUOG 90% 81% 61% 71% 50% 86% 57% 

Y (n=0) 
YWM (n=2) 

N (n=0) 

RCOG 86% 48% 59% 76% 71% 86% 71% 

Y (n=1) 
YWM (n=1) 

N (n=0) 

ACOG 71% 38% 43% 52% 46% 86% 29% 

Y (n=0) 
YWM (n=0) 

N (n=2) 



NZMFN 71% 52% 45% 33% 36% 86% 43% 

Y (n=0) 
YWM (n=1) 
N (n=1) 

Institute of 
Obstetricians and 
Gynaecologist 81% 52% 46% 43% 39% 86% 57% 

Y (n=0) 
YWM (n=2) 

N (n=0) 

CLAP/SMR 36% 29% 26% 38% 50% 46% 29% 

Y (n=0) 
YWM (n=0) 

N (n=2) 

FASGO  71% 76% 43% 86% 50% 71% 71% 

Y (n=2) 
YWM (n=0) 

N (n=0) 
DGGG 
Germany- SGGG 
Swiss-OEGGG 
Austria 76% 71% 82% 62% 61% 64% 71% 

Y (n=1) 
YWM (n=1) 

N (n=0) 

Average score 
for each domain 
(n%) 74% 51% 54% 59% 48% 78% 50%  
SD for each 
domain (± %) 18% 17% 19% 20% 13% 13% 26%  

 



Table 3. Critical evaluation of the different clinical aspects of the management of pregnancies 
complicated by FGR among the different CPGs. 
 

Issue (Guidelines tot.=12) N (%) 
• Scope 12/12    

             National 10/12(83,3) 
             International 1/12(8,3) 
             Local 1/12 (8,3) 
  

• Methods of developement 12/12   
  Review of literature, expert panel consensus 7/12(58,3) 
  Review of literature, expert opinion 2/12(16,7) 
 Review of literature, expert panel consensus, GRADE method 3/12(25,0) 
  
• Definition of FGR     12/12   

     Delphi criteria 3/12 (25) 
     EFW/AC<10th percentile  7/12 (58,3) 
     Arrest of growth or a shift in its rate measured longitudinally 1/12 (8,3) 
     AC < 5th centile, discrepancy between HC and AC, customized EFW < 10%, AC or         
customized EWFcrossing centiles 

1/12 (8,3) 

• Differentiation between FGR and SGA (11/12)   
      Yes 11/12 (91,7) 
      No 1/12 (8,3) 
       Not stated 0/12(0,0) 
Differentiation between early FGR and late FGR (5/12)  
yes(Early < 32w, late >= 32w) 4/12 (33,3) 
yes (early < 500 g ± < 24 week, late > 500 g and > 24 weeks) 1/12(8,3) 
Not stated        7/12(58,3) 

• Recommended fetal growth charts (8/12)  
Customized growth chart 6/12(50,0) 
Not customized growth chart 2/12(16,7) 
Not stated 4/12(33,3) 
• Recommendation for detailed anatomical assessment (12/12)  

           Yes  10/12 (83,3) 
           yes if early onset SGA 1/12 (8,3) 
          Yes only with risk factors 1/12(8,3) 
          Not stated 0/12(0,0) 

• Recommendation for fetal infection screening (11/12)  
           Yes 8/12 (66,7) 
           Yes if early onset SGA 1/12 (8,3) 
           Yes only with risk factors 2/12 (16,7) 
            Not stated 1/12 (8,3) 

• Frequency of fetal growth assessment on ultrasound (12/12)  
            2 weeks 7/12 (58,3) 
            2-3 weeks 1/12(8,3) 
            3 weeks 2/12 (16,7) 
            3-4 weeks 2/12 (16,7) 
  

• Frequency of Doppler assessment (normal UA Doppler) (10/12)  



           1-2 times per week      1/12(8,3) 
           Weekly 6/12 (50,0) 
            Every two weeks 2/12 (16,7) 
           Twice weekly if PIUA> 95th centile 1/12 (8,3) 
            Not stated 2/12 (16,7) 

• Frequency of Doppler assessment if PIUA is > + 2 SD for ga and delivery 
is not indicated  (1/12) 

 

            Twice weekly 1/12 (8,3) 
            Not stated 11/12(91,7) 

• Frequency of Doppler assessment (AEDF/REDF Doppler) (9/12) 
 

 

Numerous times a week 2/12(16,7) 
Every 48-72 hours 2/12(16,7) 
Every 24-48 hours 1/12 (8,3) 
1-2 times a week 1/12 (8,3) 
Weekly 1/12 (8,3) 
Twice weekly if AEDF, three times weekly if REDF 2/12 (16,7) 
Not stated 3/12(25,0) 
• Frequency of Doppler assessment (AEDF/REDF Doppler) < 34 w if 
growth plateaus or stops (1/12) 

 

Every 48-72 hours 1/12 (8,3) 
Not stated 11/12(91,7) 
• Frequency of Doppler assessment (abnormal DV doppler) (2/12)  
Daily 1/12 (8,3) 
Every 12 hours 1/12 (8,3) 
Not stated  10/12(83,3) 
• Role of MCA Doppler/PCR at term 9/12  
Yes 9/12 (75) 
No 0/12(0,0) 
Not stated 3/12 (25,0) 
• Differentiation beetween cCTG and CTG (6/12)  
Yes 4/12(33,3) 
No 2/12(16,7) 
Not stated 6/12(50,0) 
• Frequency of cCTG assessment (normal UA Doppler) (7/12)  
1-2 times per week                   2/12 (16,7) 
Weekly 4/12 (33,3) 
twice weekly if PIUA> 95th centile  1/12(8,3) 
Not stated  5/12(41,7) 
• Frequency of cCTG assessment (normal UA Doppler ) < 34w if growth 
plateaus or stops (1/12) 

 

2-3 times per week 1/12 (8,3) 
Not stated 11/12(91,7) 
• Frequency cCTG assessment (AEDV/REDV Doppler )  (5/12)  
Increased frequency than weekly 1/12(8,3) 
Daily 2/12(16,7) 
1-2 times per day 1/12(8,3) 
Not stated 8/12(66,7) 
• Frequency cCTG assessment (abnormal DV doppler) (1/12)  



1-2 times per day  1/12(8,3) 
Not specified 11/12(91,7) 

• Criteria for hospital admission according to Doppler anomalies (5/12)  
            Yes 5/12(41,7) 
             No 0/12 (0,0) 

       Not stated 7/12 (58,3) 
• Timing for delivery in uncomplicated FGR (11/12) 
 

 

>34 weeks 1/12 (8,3) 
36-38 weeks 2/12 (16,7) 
37 weeks 3/12(25) 
38-39weeks 5/12(41,7) 
Not stated 1/12(8,3) 
• Timing for delivery in  FGR with mild abnormalities in UA, MCA , CPR 
or EFW < 3rd centile (5/12) 

 

34-37 weeks 1/12(8,3) 
37 weeks 2/12(8,3) 
36-37 weeks 2/12(8,3) 
Not stated 7/12(58,3) 
• Timing for delivery in  FGR with AEDF UA (11/12)   
From 32 weeks 5/12 (41,7) 
From 34 weeks 5/12(41,7) 
<37 weeks 1/12(8,3) 
Not stated 1/12(8,3) 
  
• Timing for delivery in  FGR with REDF UA (11/12)  
From 30 weeks 6/12 (50,0) 
From 32 weeks 3/12 (25,0) 
From 34 weeks 1/12 (8,3) 
< 37 weeks 1/12 (8,3) 
Not stated 1/12 (8,3) 
• Timing for delivery in  FGR with abnormal DV Doppler (7/12)  
From 26 weeks 3/12( 25,0) 
<32 weeks 2/12 (16,7) 
<34 weeks 1/12( 8,3) 
<37 weeks 1/12( 8,3) 
 Not stated  5/12(41,7) 
• Indication for Cesarean section according to Doppler status     (9/12) 

 
 

Yes 9/12 (75,0) 
No 0/12(0,0) 
Not stated 3/12(25,0) 
  
• Type of induction of labour   (3/12) 
 

 

Mechanical 2/12 (16,7) 
Pharmacological 0/12(0,0) 
Combined 1/12 (8,3) 
Not stated 9/12(75,0) 



• Postnatal assessment 3/12  
Risk of deficit in postnatal growth, poor neurodevelopmental outcomes, future 
noncommunicable diseases 
including obesity, diabetes, hypertension, and cardiovascular disease 

3/12 (25,0) 

Not stated 9/12 (75,0) 
  
• Placental histopathological assessment 2/12  
The most common placental lesions are infarction, decidual arterial disease, syncytial 
clusters and villous chorangiosis 

2/12 (16,7) 

Not stated  10/12(83,3) 
• Genetic testing 5/12   
Yes 5/12(41,7) 
No 0/12 (0,0) 
Not stated 7/12(58,3) 
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