
 

 

Service Line: Rapid Response Service 

Version: 1.0 

Publication Date: March 26, 2018 

Report Length: 27 Pages 
 

CADTH RAPID RESPONSE REPORT: 

SUMMARY WITH CRITICAL APPRAISAL 

Fetal Scalp Lactate Testing 

During Intrapartum 

Pregnancy with Abnormal 

Fetal Heart Rate: A Review of 

Clinical Effectiveness, Cost-

Effectiveness, and Guidelines



  

 
SUMMARY WITH CRITICAL APPRAISAL Fetal Scalp Lactate Test During Intrapartum Pregnancy  2 

  

Authors: Calvin Young, Andrea Ryce 

Cite As: Fetal Scalp Lactate Testing During Intrapartum Pregnancy  with Abnormal Fetal Heart Rate: A Rev iew of  Clinical Ef f ectiveness, Cost-Effectiveness, 

and Guidelines. Ottawa: CADTH; 2018 Mar. (CADTH rapid response report: summary  with critical appraisal).  

Acknowledgments:  

ISSN: 1922-8147 (online) 

Disclaimer: The inf ormation in this document is intended to help Canadian health care decision-makers, health care prof essionals, health sy stems leaders, 

and policy -makers make well-inf ormed decisions and thereby  improv e the quality  of  health care serv ices. While patients and others may  access this document, 

the document is made av ailable f or inf ormational purposes only  and no representations or warranties are made with respect to its f itness f or any  particular 

purpose. The inf ormation in this document should not be used as a substitute f or prof essional medical adv ice or as a substitu te f or the application of  clinical 

judgment in respect of  the care of  a particular patient or other prof essional judgment in any  decision-making process. The Canadian Agency  f or Drugs and 

Technologies in Health (CADTH) does not endorse any  inf ormation, drugs, therapies, treatments, products, processes, or serv ices.  

While care has been taken to ensure that the inf ormation prepared by  CADTH in this document is accurate, complete, and up-to-date as at the applicable date 

the material was f irst published by  CADTH, CADTH does not make any  guarantees to that ef f ect. CADTH does not guarantee and is not responsible f or the 

quality , currency , propriety , accuracy, or reasonableness of  any  statements, information, or conclusions contained in any  thi rd-party  materials used in preparing 

this document. The v iews and opinions of  third parties published in this document do not necessarily  state or ref lect those of  CADTH. 

CADTH is not responsible f or any  errors, omissions, injury , loss, or damage arising f rom or relating to the use (or misuse) of  any  inf ormation, statements, or 

conclusions contained in or implied by  the contents of  this document or any  of  the source materials.  

This document may  contain links to third-party  websites. CADTH does not hav e control ov er the content of  such sites. Use of  third-party  sites is gov erned by  

the third-party  website owners’ own terms and conditions set out f or such sites. CADTH does not make any  guarantee with respect to any  inf ormation 

contained on such third-party  sites and CADTH is not responsible f or any  injury , loss, or damage suf f ered as a result of  using such third-party  sites. CADTH 

has no responsibility  f or the collection, use, and disclosure of  personal inf ormation by  third-party  sites. 

Subject to the af orementioned limitations, the v iews expressed herein are those of  CADTH and do not necessarily  represent the v iews of  Canada’s f ederal, 

prov incial, or territorial gov ernments or any  third party  supplier of  inf ormation. 

This document is prepared and intended f or use in the context of  the Canadian health care sy stem. The use of  this document outside of  Canada is done so at 

the user’s own risk. 

This disclaimer and any  questions or matters of  any  nature arising f rom or relating to the content or use (or misuse) of  this  document will be gov erned by  and 

interpreted in accordance with the laws of  the Prov ince of  Ontario and the laws of  Canada applicable therein, and all proceedings shall be subject to the 

exclusiv e jurisdiction of  the courts of  the Prov ince of  Ontario, Canada.  

The copy right and other intellectual property  rights in this document are owned by  CADTH and its licensors. These rights are protected by  the Canadian 

Copyright Act and other national and international laws and agreements. Users are permitted to make copies of  this document f or non-commercial purposes 

only , prov ided it is not modif ied when reproduced and appropriate credit is giv en to CADTH and its licensors.  

About CADTH: CADTH is an independent, not-f or-prof it organization responsible f or prov iding Canada’s health care decision-makers with objectiv e ev idence 

to help make inf ormed decisions about the optimal use of  drugs, medical dev ices, diagnostics, and procedures in our health care sy stem. 

Funding: CADTH receiv es f unding f rom Canada’s f ederal, prov incial, and territorial gov ernments, with the exception of  Quebec. 



  

 
SUMMARY WITH CRITICAL APPRAISAL Fetal Scalp Lactate Test During Intrapartum Pregnancy  3 

 

 

Context and Policy Issues 

Cardiotocography, or electronic fetal heart rate monitoring, is a non-invasive technique 

used as a first-line option to assess the  intrapartum fetal condition.
1
 It requires the patient 

to wear two belt-like transducers that use ultrasonic waves to measure the fetal heart rate 

and the frequency and duration of contractions.
2
 Cardiotocography was introduced in the 

1960s to aid in the identification of perinatal asphyxia with the goal of reducing adverse 

neonatal outcomes associated with poor oxygenation status.
2,3

 Since its implementation 

into clinical practice it has become one of the most commonly used obstetric procedures.
2,4

 

While cardiotocography is thought to have a relatively high negative predictive value (i.e., it 

provides reliable information in healthy fetuses), a non-reassuring test result may not be the 

most accurate predictor of fetal status  due to the test’s high rate of false positives (i.e., the 

test has a high rate of falsely identifying healthy fetuses as abnormal, as high as 60%).
5-8

 

Second-line screening tests are often conducted to obtain further information on fetal health 

in patients who have a non-reassuring cardiotocography result in order to reduce the 

number of unnecessary interventions , including assisted vaginal birth (i.e., with forceps or 

vacuum) and emergency caesarean section.
1,9

  

A common second-line screening method is analysis on fetal scalp blood, which is retrieved 

by making a small incision in the fetal scalp (during the intrapartum period) and collecting 

blood with a capillary tube.
1
 Chemical examination of the blood is then undertaken to 

assess either the pH or the lactate concentration, both of which can provide insight into the 

oxygenation status of the fetus.
9
 While there are a wide variety of tools and meters which 

can be used to estimate the pH or lactate concentration in fetal blood, some clinical studies 

suggest that lactate meters may offer advantages as they require a smal ler volume of blood 

and less time for analysis .
2,7

 For example, the Lactate Pro electrochemical test strip meter 

requires 5 µL of blood and can conduct lactate analysis in less than one minute , whereas 

pH analysis typically requires 30 to 50 µL of blood and more time to receive a result.
10

 This 

invasive procedure has been a part of clinical practice in many obstetric units since the 

1980s; however, there is still some uncertainty regarding the clinical benefit and utility of 

fetal blood sampling following non-reassuring fetal heart rate pattern due to the limited 

number of clinical studies evaluating these tests.
2,5,6

 

The purpose of this report is to identify, summarize, and critically appraise the available 

clinical evidence and guidelines regarding the effectiveness of fetal scalp lactate testing for 

managing intrapartum pregnancy with abnormal fetal heart rate. 

Research Questions 

1. What is the clinical effectiveness of fetal scalp lactate testing for managing intrapartum 

pregnancy with abnormal fetal heart rate? 

2. What is the cost-effectiveness of fetal scalp lactate testing for managing intrapartum 

pregnancy with abnormal fetal heart rate? 

3. What are evidence-based guidelines informing the use of fetal scalp lactate testing for 

managing intrapartum pregnancy with abnormal fetal heart rate? 
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Key Findings 

One systematic review with meta-analysis and three evidence-based guidelines were 

identified for this review. No evidence regarding the cost-effectiveness of fetal scalp lactate 

testing for managing intrapartum pregnancy with abnormal fetal heart rate was identified.  

The authors of the systematic review concluded that the available evidence (which had low 

to unclear risk of bias) indicated that fetal scalp lactate testing was more likely to be 

successful with fewer scalp incisions and the results were available in less time than with 

pH estimation. The results of the meta-analysis suggested that lactate and pH tests did not 

significantly differ from each other for a large number of neonatal outcomes including 

neonatal encephalopathy, death from congenital abnormalities, Apgar score at five minutes, 

admission to NICU, umbilical cord pH or base deficit values, metabolic acidemia, number of 

additional tests performed per fetus to evaluate fetal well-being, mode of birth, and 

operative birth for non-reassuring fetal status. 

The three guidelines each recommended the use of fetal scalp blood sampling for women 

in labour when there is an abnormal or non-reassuring cardiotocography result. Two of 

these guidelines made a recommendation for testing, but did not specifically compare the 

effectiveness of the two tests; however, they did note that lactate measurement provides an 

easier and more affordable adjunct to continuous electronic fetal  monitoring for some 

facilities. The third guideline recommended the use of either lactate or pH testing to 

interpret fetal blood sample results. All three guidelines made recommendations regarding 

lactate concentration ranges for the classification of fetal blood sample results. None of the 

included studies were conducted in Canada and thus the results may not be generalizable 

to the Canadian setting. 

Methods 

Literature Search Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 

possible, the retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2007 and February 25, 2018 . 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 
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Table 1:  Selection Criteria 

Population Fetuses (>35 weeks gestation) with abnormal heart rate during intrapartum pregnancy 

Intervention Fetal scalp lactate testing 

Comparator Q1-Q2: Fetal monitoring by cardiotocography alone; other tests (e.g., intrapartum fetal scalp pH testing, 
cord blood gas) 
 
Q3: No comparator required 

Outcomes Q1: Clinical benefit/harm (e.g., prevention of unnecessary caesarian section; neonatal mortality; neonatal 
morbidity  
 
Q2: Cost-effectiveness 
 
Q3: Evidence-based guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2008. Studies on the effectiveness of 

fetal blood sampling that did not differentiate between pH and lactate analysis or studies 

that had outcomes related to diagnostic test accuracy (and not clinical outcomes) were 

excluded.  

Critical Appraisal of Individual Studies 

The included systematic review was critically appraised using the AMSTAR 2 checklist
11

 

and the evidence-based guidelines were assessed with the AGREE II instrument.
12

 

Summary scores were not calculated for the included studies; rather, a review of the 

strengths and limitations of each included study were described. 

Summary of Evidence 

Quantity of Research Available 

A total of 165 citations were identified in the literature search. Following screening of titles 

and abstracts, 132 citations were excluded and 33 potentially relevant reports from the 

electronic search were retrieved for full-text review. Additionally, five potentially relevant 

publications were retrieved from the grey literature search. Of these 38 potentially relevant 

articles, 34 publications were excluded for various reasons, while four publications met the 

inclusion criteria and were included in this report. Appendix 1 presents the PRISMA 

flowchart of the study selection. 

Additional references of potential interest are provided in Appendix 5. 
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Summary of Study Characteristics 

Detailed characteristics of the individual studies included in this report are provided in  
Appendix 2: Table 2 and Table 3. 

Study Design 

One systematic review with meta-analysis
2
 met the inclusion criteria for this report. The 

authors searched the Cochrane Pregnancy and Childbirth Group’s Trials Register, which is 

regularly updated with trials from several databases, including the Cochrane Central 

Register of Controlled Trials, MEDLINE, Embase, and CINAHL, for randomized controlled 

trials (RCTs) and quasi-randomized controlled trials (qRCTs) without any restriction on 

language or date of publication. Two published RCTs and two ongoing RCTs were 

identified and discussed in the review, and formal analysis was conducted on the two 

completed trials with published results. 

Three evidence-based guidelines
13-15

 met the inclusion criteria for this report. The guideline 

produced by Queensland Clinical Guidelines (QCG) was informed by literature identified 

from a search of known guideline sites, Cochrane reviews, Cinahl, PubMed, and Medline.
13

 

The guidelines published by the National Institute for Health and Care Excellence (NICE) 

were based on literature identified using a series of systematic searches tailored to each of 

their clinical questions of interest.
14

 The Royal Australian and New Zealand College of 

Obstetricians and Gynaecologists (RANZCOG) guidelines made use of evidence identified 

from a systematic search in Medline, EBM Reviews, RCOG guidelines, NICE guidelines, 

and other sources of evidence.
15

 All three guidelines
13-15

 included literature and 

recommendations on the processes involved in intrapartum care or fetal surveillance during 

the intrapartum period. 

Year of Publication and Country of Origin  

The systematic review
2
 and the QCG

13
 guidelines were both published in 2015 by 

investigators from Australia. The NICE
14

 and RANZCOG guidelines
14

 were produced in 

2014. The NICE guidelines
14

 were from the United Kingdom and the RANZCOG 

guidelines
14

 were authored by a group from Australia and New Zealand. 

Patient Population 

The patient population for the systematic review
2
 was patients in labour who were 

diagnosed with a non-reassuring fetal heart rate trace. A total of 3,348 mother-baby pairs 

were included in the study.
2
 The three evidence-based guidelines

13-15
 were written for 

health care professionals to use for managing the care of pregnant women in labour (during 

the intrapartum period). 

Interventions and Comparators 

Authors of the systematic review
2
 searched for studies that compared fetal scalp lactate 

testing with alternative testing (e.g., fetal scalp pH testing, cord blood testing) or no testing 

to evaluate the fetal status following the measurement of a non-reassuring 

cardiotocography during labour. The two clinical studies identified and included in the 

review compared fetal scalp lactate testing with fetal scalp pH testing.
2
 

The QCG and RANZCOG guidelines
13,15

 considered the methods, techniques and 

processes to monitor the fetal status of pregnant women, while the NICE guidelines
14

 were 

broader, including any interventions for women during the intrapartum period  (including 

techniques for fetal health assessment). 
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Outcomes 

The systematic review by East et al.
2
 considered a range of both fetal and parental 

outcome measures as part of the inclusion criteria. The two clinical studies included in the 

review assessed neonatal encephalopathy, neonatal death, Apgar score, metabolic 

acidemia, low umbilical arterial pH, umbilical arterial lactate, umbilical arterial base deficit, 

admission to NICU, number of additional tests to evaluate fetal well -being, success rate of 

fetal blood sampling, normal vaginal birth, assisted vaginal birth, caesarean section, and 

operative birth for non-reassuring fetal status. 

The QCG guidelines
13

 were interested in the accuracy and reliability of methods used to 

assess the risk factors present during intrapartum care. The outcomes of interest in the 

guidelines published by NICE
14

 were complications of birth, maternal outcomes, maternal 

mortality, mode of birth, use of epidural, neonatal outcomes, adverse events, and accurate 

assessment of fetal status. The RANZCOG guidelines
15

 considered adverse perinatal 

outcomes (e.g., neonatal academia, neonatal encephalopathy, long-term neurological 

impairment, and death) arising from fetal metabolic acidosis and cerebral hypoxia related to 

labour when drafting their recommendations and good practice notes. 

Summary of Critical Appraisal 

The critical appraisal of the systematic review and three evidence-based guidelines are 

summarized below and detailed in Appendix 3: Table 4 and Table 5. 

Systematic Review and Meta-Analysis 

The systematic review by East et al.
2
 was generally well-conducted but had some 

limitations, based on the assessment using the AMSTAR 2 tool.
11

 Strengths of the review 

include a clearly described research question (relevant population, intervention, 

comparators, and outcomes), a well-defined search strategy (that included multiple 

databases), a risk of bias assessment conducted using the criteria outlined in the Cochrane 

Handbook for Systematic Reviews of Interventions, and a full disclosure of potential 

conflicts of interests and sources of funding for the review. In addition, the review
2
 included 

duplicate study selection and data extraction, thorough risk of bias assessment, and 

appropriate statistical analysis for the meta-analysis and assessment of heterogeneity. 

These strengths of the review are evidence of methodological rigour, which may increase 

confidence in the results and conclusions. Limitations of the East et al.
2
 systematic review 

included the authors failing to provide justification for only including RCTs and a lack of 

assessment of reporting biases and heterogeneity of the results due to the small number of 

included studies. These limitations should be considered when interpreting the results of 

the review as they are a source of potential bias , including selection bias, as potentially 

important evidence from non-randomized study designs could have had an impact on the 

conclusions. 

Evidence-Based Guidelines 

The evidence-based guidelines were assessed using the AGREE II tool.
12

 All three of the 

identified guidelines
13-15

 were of relatively high quality; however, each guideline had several 

limitations. Strengths of these guidelines included having clearly defined scopes, purposes, 

objectives, health questions, and target populations, and appropriate consultation with 

multiple relevant professional groups was undertaken. Additionally, all three guidelines 

utilized comprehensive systematic searches to identify relevant literature, graded their 

recommendations based on the quality of the evidence, provided disclosure on their 
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sources of funding and potential conflicts of interest, presented their recommendations 

clearly and unambiguously, and there were explicit links between the evidence and their 

recommendations. These features may increase the reliability of the recommendations as 

they demonstrate sound methodology and make these publications less prone to certain 

biases, such as bias resulting from the selective inclusion of studies or funding bias. 

Although all three guidelines appeared to have undergone an extensive stakeholde r 

feedback process, only the QCG guidelines
13

 clearly stated that patient perspectives were 

solicited and incorporated, a feedback process which may reduce the number of 

implementation issues that arise when incorporating the recommendations into practice. 

The NICE
14

 and RANZCOG
15

 guidelines included additional tools and resources to assist 

with clinical implementation, increasing their applicability and ease of use in practice. 

Limitations of the three guidelines included a lack of detailed description on the methods 

used for recommendation formulation and not including a formal review by external experts  

prior to publication. Without external review and transparent methodology for 

recommendation formulation, there is more of a risk for evidence misinterpretation, which 

may decrease the overall confidence in the findings. In addition, the NICE
14

 and 

RANZCOG
15

 guidelines did not appear to seek the views and preferences of the target 

population.  

Summary of Findings 

The overall findings of the included literature are summarized below. A detailed summary of 

the main findings and recommendations are available in Appendix 4: Table 6 and Table 7. 

1. What is the clinical effectiveness of fetal scalp lactate testing for managing intrapartum 

pregnancy with abnormal fetal heart rate? 

The clinical effectiveness, including clinical benefit and harm, of fetal scalp lactate testing 

for managing intrapartum pregnancy with abnormal fetal heart rate was assessed in the 

systematic review by East et al.
2
 This review included two RCTs (with 3,348 mother-baby 

pairs) that reported on a wide range of clinical outcomes.  

Fetal scalp lactate sampling resulted in statistically significant improvements in the succes s 

rate of fetal blood sampling (i.e., the testing meter was able to analyze the blood sample) 

when compared to fetal scalp pH testing.
2
 The authors of the clinical trial that assessed this 

outcome attributed a majority of the failed samplings with a pH meter to either inadequate 

sample collection or testing meter dysfunction, both of which occurred less frequently with a 

lactate meter.
2
 

There were no statistically significant differences between the lactate and pH groups for 

neonatal encephalopathy, death from congenital abnormalities, Apgar score at five minutes, 

admission to NICU, umbilical cord pH or base deficit values, metabolic acidemia, number of 

additional tests performed per fetus to evaluate fetal well -being, mode of birth, and 

operative birth for non-reassuring fetal status.
2
 

The authors of the systematic review concluded that fetal scalp lactate testing  was more 

likely to be successful than fetal scalp pH testing (with fewer scalp incisions and more 

readily available results) and that they were unable to identify evidence on the effectiveness 

of fetal scalp lactate testing versus no testing.
2
 

2. What is the cost-effectiveness of fetal scalp lactate testing for managing intrapartum 

pregnancy with abnormal fetal heart rate? 
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No literature was identified regarding the cost-effectiveness of fetal scalp lactate testing for 

managing intrapartum pregnancy with abnormal heart rate. The included systematic review
2
 

did use cost-effectiveness outcomes as part of its inclusion criteria; however, no individual 

studies on the cost-effectiveness of fetal scalp lactate testing were included in the review. 

3. What are evidence-based guidelines informing the use of fetal scalp lactate testing for 

managing intrapartum pregnancy with abnormal fetal heart rate? 

The QCG, NICE, and RANZCOG guidelines
13-15

 each recommended the use of fetal scalp 

blood sampling during labour when there is an abnormal or non-reassuring 

cardiotocography result. The QCG
13

 and RANZCOG
15

 guidelines provided a list of 

contraindications for intrapartum fetal blood sampling, which included evidence of serious 

and sustained fetal compromise, pregnancies of less than 34 weeks, fetal bleeding 

disorders (e.g. suspected fetal thrombocytopenia, hemophilia), breech, face or brow 

presentation, and maternal infection (e.g. HIV, hepatitis B, hepatitis C, herpes simplex virus 

and suspected intrauterine sepsis). The QCG
13

 and RANZCOG
15

 guidelines did not make a 

recommendation for either fetal scalp lactate testing or pH testing over the other; however, 

they did note that lactate provides an easier and more affordable adjunct to continuous 

electronic fetal monitoring for some units. The NICE guidelines
14

 recommended the use of 

either lactate or pH testing to interpret fetal blood sample results. Contraindications 

mentioned in the NICE guidelines
14

 included risk of maternal-to-fetal transmission of 

infection or risk of fetal bleeding disorders. All three guidelines made
13-15

 recommendations 

regarding lactate concentration ranges for the classification of fetal blood sample results. 

QCG guidelines recommended a lactate concentration of less than 4.5 mmol/L to be 

normal, between 4.2 and 4.8 mmol/L to be borderline (requiring a repeat measurement in 

30 minutes), and greater than 4.8 mmol/L to be abnormal (requiring expedited birth).
13

 The 

NICE guidelines recommended lactate concentrations of less than 4.1 mmol/L, between 4.2 

and 4.8 mmol/L, and 4.9 mm/L or greater to be normal, borderline, and abnormal, 

respectively.
14

 The RANZCOG guidelines did not recommend specific ranges for lactate 

sampling; however, the guidelines did state that there is variation in the thresholds and that 

institutions should have local protocols for lactate thresholds.
15

 

Limitations 

A number of limitations were identified in the critical appraisals (Appendix 3), however, 

additional limitations exist. Overall, there was a limited amount of evidence that provided 

answers to the current research questions. The systematic review
2
 on the clinical 

effectiveness of fetal scalp lactate testing included  two randomized controlled trials  (with 

3,348 mother-baby pairs), both of which were published 10 or more years ago (in 1998 and 

2008). The conclusions made by the authors of the systematic review
2
 are limited by the 

lack of studies that compare fetal scalp lactate testing to other potentially relevant 

alternatives (e.g., no testing, cord blood gas analysis, alternative testing strategies), as both 

of its included studies used fetal scalp pH testing as the sole comparator. In addition to the 

lack of evidence on the clinical effectiveness of fetal scalp lactate testing, no cost-

effectiveness studies were identified which met the inclusion criteria outlined in this report.  

While the included guidelines
13-15

 did provide some information regarding contraindications 

and patient groups who would not be suitable for fetal blood sampling, the literature 

included in our review did not provide information or specific recommendations regarding 

vulnerable  populations (i.e. based on ethnicity, age, or socioeconomic status) and whether 

they were included in the evidence-base. This may limit the ability to generalize the 

recommendations to those patient groups.  
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Finally, the systematic review,
2
 its included clinical studies, and all three evidence-based 

guidelines
13-15

 were not conducted in Canada or North America, hence it the results of 

these studies may not be generalizable for the Canadian setting, however there was no 

indication in the literature that this was the case. 

Conclusions and Implications for Decision or Policy Making 

A total of four relevant publications, including one systematic review
2
 and three evidence-

based guidelines
13-15

 were identified. 

The included publications (which had low to unclear risk of bias) generally recommended 

fetal scalp lactate testing over fetal scalp pH testing for the management of intrapartum 

pregnancy with abnormal fetal heart rate based on the available evidence.
2,13,15

 An 

exception was the NICE guideline,
14

 where both fetal scalp lactate and fetal scalp pH were 

presented as screening options following an abnormal fetal heart rate, with no preference 

given to one test over the other. The remaining literature highlighted the potential 

advantages of lactate meters as data demonstrated they had a higher rate of successful 

sampling and required a smaller volume of blood than pH meters.
2,13,15

 The included 

systematic review did not find a difference in clinical outcomes (such as Apgar scores at 

five minutes, mode of birth, and admission to the NICU) between the two fetal scalp testing 

methods.
2
  

While outside the scope of this report, it is important to note that there are a substantial 

number of clinical studies that have investigated the diagnostic test accuracy (i.e., the 

sensitivity and specificity) of fetal scalp lactate testing meters against alternative lactate 

meters or laboratory analysis , fetal scalp pH meters, or cord blood gas analysis 

techniques.
16-27

 The diagnostic accuracy and usability of various devices may contribute to 

the overall effectiveness of fetal blood sampling methods and are therefore important for 

clinical decision making. 

The limitations of the included studies and of the report should be considered when 

interpreting the results – this includes the limited number of comparators (only fetal scalp 

pH), that the clinical studies were 10 or more years old, and that the results may not 

generalize to the Canadian population. Further research is required in order to determine 

the clinical effectiveness of fetal scalp lactate testing versus no sampling and studies are 

required in order to determine the cost-effectiveness of fetal scalp lactate testing versus no 

sampling or other alternative testing strategies , particularly in the Canadian setting. 
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qRCT quasi-randomized controlled trial 
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Gynaecologists 

RCOG Royal College of Obstetricians and Gynaecologists 

RCT randomized controlled trial 

SOGC Society of Obstetricians and Gynaecologists Canada 
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

132 citations excluded 

33 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

5 potentially relevant 

reports retrieved from 
other sources (grey 

literature, hand search) 

38 potentially relevant reports 

34 reports excluded: 
-irrelevant intervention (3) 
-irrelevant outcomes (15) 

-previous version of an included 
systematic version (1) 
-already included in at least one of the 

selected systematic reviews (1) 
-secondary analysis of data from a trial 
included in a systematic review (1) 

-trial protocol (1) 
-other (review articles, editorials)(12) 

 

4 reports included in review 
-Systematic review and meta-analysis (1) 

-Evidence-based guidelines (3) 
 

165 citations identified from electronic 

literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2:  Characteristics of Included Systematic Reviews and Meta-Analyses 

First Author, 
Publication 

Year, 

Country 

Study Design and 
Numbers of 

Primary 

Studies Included 

Population 
Characteristics 

Intervention(s) Comparator(s) Clinical Outcomes 

East, 2015
2
 

 
Australia 

Included two RCTs 
that enrolled 3,348 
mother-baby pairs 
(both conducted in 
Sweden). 

“Women in labour 
with a non-
reassuring fetal 
heart rate trace who 
would qualify for 
fetal scalp b lood 
testing by standard 
b irthing suite 
protocols.”

2
 (page 5) 

Fetal scalp blood 
sampling to 
estimate lactate 
concentration. 

No fetal sampling, 
alternative tests 
for assessing fetal 
well-being (e.g., 
fetal scalp pH 
testing, fetal pulse 
oximetry). 

Neonatal encephalopathy, neonatal 
death, Apgar score, metabolic acidemia, 
low umbilical arterial pH, umbilical 
arterial lactate, umbilical arterial base 
deficit, admission to NICU, number of 
additional tests to evaluate fetal well-
being, success rate of fetal blood 
sampling, normal vaginal birth, assisted 
vaginal birth, caesarean section, and 
operative birth for non-reassuring fetal 
status. 

ECG = electrocardiography; NICU = neonatal intensive care unit; RCT = randomized controlled trial. 

 

Table 3:  Characteristics of Included Guidelines 

Objectives Methodology 

Target Population, 
Intended Users 

Intervention and 
Practice 

Consideration 

Major Outcomes 
Considered 

Evidence 
Collection, 

Selection and 

Synthesis 

Evidence Quality 
Assessment 

Recommendations 
Development and 

Evaluation 

 

QCG, 2015
13

 

Target population: 
Pregnant women 
during the intrapartum 
period. 
 
Intended users: 
Physicians and other 
health professionals 
involved in the 
management of 
women in labour. 

Methods to identify 
risk factors (antenatal 
and intrapartum) that 
require monitoring with 
intrapartum fetal 
surveillance. 

Accurate assessment 
of intrapartum risk 
factors and early 
detection of fetal 
complications. 
 

A search of known 
guideline sites 
(RANZCOG, RCOG, 
SOGC, NICE), 
Cochrane reviews, 
and other relevant 
databases (Cinahl, 
PubMed, and 
Medline). 

The level and grade 
of evidence was 
assessed using 
NHMRC standards. 

“The levels of evidence 
identified in the 

[NHMRC], Levels of 
evidence and grades for 
recommendations for 
developers of guidelines 
(2009), were used to 
inform the summary 
recommendations.”

13
 

(page 6 of the 
supplement) 
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Objectives Methodology 

Target Population, 
Intended Users 

Intervention and 
Practice 

Consideration 

Major Outcomes 
Considered 

Evidence 
Collection, 

Selection and 

Synthesis 

Evidence Quality 
Assessment 

Recommendations 
Development and 

Evaluation 

 

NICE, 2014
14

 

Target population: 
Healthy women who 
go into labour at term 
(37 to 41 weeks). 
 
Intended users: 
Physicians and other 
health professionals 
involved in the 
management of 
women in labour. 

Interventions for 
women during labour, 
including techniques 
for fetal assessment 
and management. 

Complications of birth, 
maternal outcomes, 
maternal mortality, 
mode of birth, use of 
epidural, neonatal 
outcomes, adverse 
events, and accurate 
assessment of fetal 
status. 

Systematic searches 
tailored for each 
research question 
included in the 
guideline. 

The quality of 
included evidence 
was assessed using 
GRADE 
methodology. 

Recommendations were 
drafted by the Guideline 
Development Group 
while considering the 
available evidence and 
feedback provided by 
various stakeholders. 

RANZCOG, 2014
15

 

Target population: 
Pregnant women in 
established labour in 
Australia and New 
Zealand. 
 
Intended users: 
Health care 
professionals who 
provide intrapartum 
care. 

Techniques and 
processes to monitor 
the fetal status of 
pregnant women to 
guide the labour 
process by identifying 
and managing various 
risks. 
 

Adverse perinatal 
outcomes (e.g., 
neonatal academia, 
neonatal 
encephalopathy, long-
term neurological 
impairment, and 
death) arising from 
fetal metabolic 
acidosis and cerebral 
hypoxia related to 
labour. 

Evidence was 
collected from a 
systematic search in 
Medline, EBM 
Reviews, RCOG 
guidelines, NICE 
guidelines, and other 
sources of evidence 
(e.g., SOGC, United 
States National 
Guideline 
Clearinghouse, and 
the ACOG). 

Identified evidence 
was critically 
appraised for level of 
evidence and the 
level of risk of bias by 
the Clinical Practice 
Improvement Unit 
using NHMRC 
standards. 

“Each recommendation 
is given an overall grade 
based on [NHMRC] 
Levels of Evidence and 
Grades for 
Recommendations for 

Developers of 
Guidelines. Where no 
robust evidence was 
availab le but there was 
sufficient consensus 
within the Fetal 
Surveillance Guideline 
Review Working Party, 
consensus-based 
recommendations were 

developed, and agreed 
to by the entire 
committee and are 
identifiab le as such.”

15
 

(page 13) 

ACOG = American College of Obstetricians and Gynaecologists; EBM = Evidence-Based Medicine; GRADE = Grading of Recommendations Assessment, Development 

and Evaluation; NHMRC = National Health and Medical Research Council; NICE = National Institute for Health and Care Excellence; QCG = Queensland Clinical 

Guidelines; RANZCOG = The Royal Australian and New  Zealand College of Obstetricians and Gynaecologists; RCOG = Royal College of Obstetricians and 

Gynaecologists; SOGC = Society of Obstetricians and Gynaecologists Canada. 
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Appendix 3: Critical Appraisal of Included Publications 

Table 4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR 211 

Strengths Limitations 

East, 2015
2
 

 Article selection was done using clearly defined population, 
intervention, comparator, and outcome criteria. 

 The review methods, which were borrowed from the 
Cochrane Pregnancy and Childbirth Group methodologies, 
were established in a protocol prior to conducting the 
review. 

 Authors comprehensively searched the Cochrane 
Pregnancy and Childbirth Group’s Trials  Register, which is 
regularly updated with trials from several databases, 
including the Cochrane Central Register of Controlled 
Trials, MEDLINE, Embase, and CINAHL without any 
restriction on language or date of publication. 

 Study selection and data extraction was done in duplicate 
(independently). Any disagreement was resolved through 
discussion or by a third reviewer. 

 The authors stated that there were no excluded studies. 

 The characteristics of included individual studies were 
described in adequate detail. 

 Risk of bias in the individual studies was assessed in 
duplicate using the criteria outlined in the Cochrane 
Handbook for Systematic Reviews of Interventions. Any 
disagreement was resolved through discussion or by a third 
reviewer. 

 The source of funding for the included studies and the 
review was provided. 

 Meta-analysis was performed using an appropriate 
weighted technique. 

 Heterogeneity was assessed using Tau
2
, I

2
, and Chi

2
 

statistics. 

 The authors disclosed their potential conflicts of interest. 

 The authors did not provide justification for including only 
RCTs. Exclusion of other study types could lead to bias. 

 Reporting biases (including publication bias) were not 
considered in this review; however, the authors did state 
that if more than 10 or more studies were identified in future 
updates to this review a funnel plot analysis would be 
conducted. 

 The authors were unable to provide adequate assessment 
of the heterogeneity of results due to the small number of 
identified studies. 

RCT = randomized controlled trial. 

 

Table 5:  Strengths and Limitations of Guidelines using AGREE II12 

Strengths Limitations 

QCG, 2015
13

 

 The scope, purpose, health questions, and target population 
of the guidelines were clearly described. 

 The guideline was developed by a wide range of clinical 
experts, including clinical midwives, registered nurses, 
physicians, and the QCG team. 

 The views and perspectives of patients and consumer 
organizations were considered. 

 Literature search was done using known guideline sites 

 There was little information provided on the process of 
recommendation formulation. 

 Facilitators and barriers to guideline implementation were 
not discussed in detail. 

 Literature search did not specify types of studies that were 
included and considered (e.g., RCTs). 
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Strengths Limitations 

(RANZCOG, RCOG, SOGC, NICE), Cochrane reviews, and 
other relevant databases (Cinahl, PubMed, and Medline). 

 Recommendations were graded based on the quality of the 
underlying evidence. 

 There was a clear and explicit link between evidence and 
recommendations. 

 Feedback from external Queensland clinicians and 
stakeholders was solicited and incorporated. 

 The recommendations are clearly presented, key 
recommendations are highly identifiable, and a flowchart 
based on the recommendations has been provided to allow 
for ease of use.  

 Sources of funding (Health Systems Innovation Branch, 
Queensland Health) and potential sources of conflict of 
interest were disclosed. 

NICE, 2014
14

 

 The scope, purpose, health questions, and target population 
of the guidelines were clearly described. 

 Literature was identified using systematic searches tailored 
for each research question included in the guideline. 

 Both the clinical and cost-effectiveness of interventions 
were considered when making recommendations. 

 Recommendations were clear, unambiguous, and often 
referenced alternative treatment options to consider 
depending on clinical circumstances. 

 Evidence was assessed using the GRADE tool. 
 There was a clear and explicit link between evidence and 

recommendations. 

 Meta-analysis was conducted to answer the research 
questions with results from all included studies. The results 
were presented in forest plots. 

 A list of stakeholders whose feedback was considered for 
the guideline was provided. 

 Several tools and resources were produced to compliment 
the guideline to assist with clinical implementation. 

 Sources of funding and potential sources of conflict of 
interest were disclosed. 

 There was little information provided on the process of 
recommendation formulation. 

 It is difficult to gauge the amount of patient input that was 
considered when drafting recommendations. 

 

RANZCOG, 2014
15

 

 The scope, purpose, objectives, health questions, and 
target population of the guidelines were clearly described. 

 The guideline was developed by a multidisciplinary working 
party, including obstetricians, midwives, and medical 
specialists. 

 Evidence was collected from a sys tematic search in 
Medline, EBM Reviews, RCOG guidelines, NICE guidelines, 
and other sources of evidence (e.g., SOGC, United States 
National Guideline Clearinghouse, and the ACOG). 

 Recommendations were graded based on National Health 
and Medical Research Council Levels of Evidence and 
Grades for Recommendations for Developers of Guidelines . 

 Critical appraisal of the evidence to assess the level of 

 There was little information provided on the process of 
recommendation formulation. 

 The views and perspectives of patients do not appear to 
have been incorporated. 

 Although external consultation was conducted, the guideline 
did not undergo a formal review by external experts.  
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Strengths Limitations 

evidence (design and issues of quality) and the risk of bias 
was conducted by the Clinical Practice Improvement Unit 
and the Evidence Synthesis Program (Monash University). 

 Recommendations were presented clearly. 
 A list of stakeholders whose feedback was considered for 

the guideline was provided. 

 There was a clear and explicit link between evidence and 
recommendations. 

 A patient information pamphlet was developed to 
compliment the guideline to assist with implementation of 
the material. 

 A section on recommendations and advice implementation 
was included in the guideline.  

 Sources of funding (Victorian Managed Insurance Authority) 
and potential sources of conflict of interest were disclosed. 

ACOG = American College of  Obstetricians and Gy naecologists; EBM = Ev idence-Based Medicine; GRADE = Grading of  Recommendations, Assessment, Dev elopment 

and Ev aluations; NICE = National Institute f or Health and Care Excellence; QCG = Queensland Clinical Guidelines; RANZCOG = the Roy al Australian and New Zealand 

College of  Obstetricians and Gy naecologists; RCT = randomized controlled trial; SOGC = Society  of  Obstetricians and Gy naecologists Canada. 
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Appendix 4: Main Study Findings and Author’s Conclusions 

Table 6:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Systematic Reviews and Meta-Analyses 

East et al., 2015
2
 

Meta-analysis of fetal scalp lactate and pH testing: neonatal encephalopathy 
(one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

6/1496 6/1496 1.00 [0.32, 3.09] 

Heterogeneity Not applicable 

Overall effect Z = 0.0 (P = 1.0) 
 
Meta-analysis of fetal scalp lactate and pH testing: neonatal death (one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

0/1496 3/1496 0.14 [0.01, 2.76] 

Heterogeneity Not applicable 
Overall effect Z = 1.29 (P = 0.20) 

 
Meta-analysis of fetal scalp lactate and pH testing: Apgar score <7 at 5 
minutes 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

All study participants (two studies) 
Total 
events/total 
patients 

50/1667 44/1652 1.13 [0.76, 1.68] 

Heterogeneity Chi
2
 = 0.10, df = 1 (P = 0.75); I

2
 = 0.0% 

Overall effect Z = 0.59 (P = 0.56) 
Patients with fetal blood sample within 60 minutes of delivery (one study) 

Total 
events/total 
patients 

28/684 21/508 0.99 [0.57, 1.72] 

Heterogeneity Not applicable 
Overall effect Z = 0.03 (P = 0.97) 

 
Meta-analysis of fetal scalp lactate and pH testing: metabolic acidemia 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

All study participants (one study) 

Total 
events/total 
patients 

44/1360 47/1315 0.91 [0.60, 1.36] 

Heterogeneity Not applicable 
Overall effect Z = 0.48 (P = 0.63) 

Patients with fetal blood sample within 60 minutes of delivery (one study) 

“This review identified two randomised 
controlled trials (RCTs) that considered some 

aspects of the effectiveness and risks of fetal 
scalp lactate sampling compared with pH 
estimation for the assessment of fetal well-
being, following identification of a 
nonreassuring cardiotocography trace during 
3348 labours. Lactate sampling was more 
likely to be successful than for pH sampling. 
This success and speed did not translate to 
differences in clinical management in terms 
of mode of b irth, or neonatal outcomes 
evaluated by umbilical cord b lood gases, 
Apgar scores, encephalopathy or admission 
to the neonatal intensive care unit. The 
studies were underpowered to assess 
differences in the low prevalence outcome.”

2
 

(page 12) 
 
“When it is clinically determined that further 
testing is warranted to assess fetal well-being 
in labour, fetal scalp b lood lactate estimation 
is more likely to be successfully undertaken, 
with fewer scalp incisions and results more 
readily availab le than for pH estimation. The 
action cut-off values for lactate levels need to 
be made with consideration of the lactate 
meter being used. There is no availab le 
evidence to determine the effectiveness of 
fetal scalp b lood lactate estimation compared 
with no sampling, on clinical outcomes.”

2
 

(page 14) 
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Main Study Findings Author’s Conclusion 

Total 
events/total 
patients 

25/684 20/508 0.93 [0.52, 1.65] 

Heterogeneity Not applicable 

Overall effect Z = 0.25 (P = 0.80) 
 
Meta-analysis of fetal scalp lactate and pH testing: low umbilical arterial pH 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

pH < 6.98 (one study) 
Total 
events/total 
patients 

4/171  8/156 0.46 [0.14, 1.49] 

Heterogeneity Not applicable 

Overall effect Z = 1.30 (P = 0.19) 
pH < 7.00: all study participants (one study) 

Total 
events/total 
patients 

21/1376 24/1322 0.84 [0.47, 1.50] 

Heterogeneity Not applicable 
Overall effect Z = 0.59 (P = 0.56) 

pH < 7.00: Fetal blood sample within 60 minutes of delivery (one study) 

Total 
events/total 
patients 

10/684 11/508 0.68 [0.29, 1.58] 

Heterogeneity Not applicable 
Overall effect Z = 0.91 (P = 0.36) 

pH < 7.10 (one study) 
Total 
events/total 
patients 

121/1376 131/1322 0.89 [0.70, 1.12] 

Heterogeneity Not applicable 

Overall effect Z = 0.99 (P = 0.32) 
 
Meta-analysis of fetal scalp lactate and pH testing: umbilical arterial lactate > 
4.68 mmol/L (one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

20/171 29/156 0.63 [0.37, 1.07] 

Heterogeneity Not applicable 
Overall effect Z = 1.72 (P = 0.085) 

 
Meta-analysis of fetal scalp lactate and pH testing: umbilical arterial base 
deficit (one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total patients, 
Mean deficit 
(SD) 

171, 8 (3.8) 156, 8.7 (4.6) -0.70 [-1.62, 0.22] 

Heterogeneity Not applicable 

Overall effect Z = 1.49 (P = 0.14) 
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Main Study Findings Author’s Conclusion 

Meta-analysis of fetal scalp lactate and pH testing: umbilical arterial base 
deficit > 19.2 (one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

1/171 3/156 0.30 [0.03, 2.89] 

Heterogeneity Not applicable 
Overall effect Z = 1.04 (P = 0.30) 

 
Meta-analysis of fetal scalp lactate and pH testing: admission to NICU (one 
study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

167/1496 164/1496 1.02 [0.83, 1.25] 

Heterogeneity Not applicable 

Overall effect Z = 0.17 (P = 0.86) 
 
Meta-analysis of fetal scalp lactate and pH testing: number of additional tests 
to evaluate fetal well-being 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Fetal scalp pH (lactate group) or lactate estimation (pH group) (two 
studies) 

Total 
events/total 
patients 

5/1668 22/1665 0.22 [0.04, 1.30] 

Heterogeneity Tau
2
 = 1.00; Chi

2
 = 2.40, df = 1 (P = 0.12); I

2
 =58% 

Overall effect Z = 1.67 (P = 0.094) 

Fetal ECG (STAN monitor) (one study) 
Total 
events/total 
patients 

392/1496 393/1496 1.00 [0.88, 1.12] 

Heterogeneity Not applicable 

Overall effect Z = 0.04 (P = 0.97) 
 
Meta-analysis of fetal scalp lactate and pH testing: success rate of fetal blood 
sampling (one study) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

1478/1496 1341/1496 1.10 [1.08, 1.12] 

Heterogeneity Not applicable 
Overall effect Z = 10.53 (P < 0.00001) 

 
Meta-analysis of fetal scalp lactate and pH testing: normal vaginal birth (two 
studies) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 

709/1667 709/1652 0.91 [0.67, 1.24] 
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Main Study Findings Author’s Conclusion 

patients 
Heterogeneity Tau

2
 = 0.04; Chi

2
 = 2.76, df = 1 (P = 0.10); I

2
 =64% 

Overall effect Z = 0.62 (P = 0.54) 
 
Meta-analysis of fetal scalp lactate and pH testing: assisted vaginal birth (two 
studies) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

415/1667 455/1652 0.90 [0.81, 1.01] 

Heterogeneity Chi
2
 = 0.72, df = 1 (P = 0.40); I

2
 =0.0% 

Overall effect Z = 1.73 (P = 0.084) 

 
Meta-analysis of fetal scalp lactate and pH testing: caesarean section (two 
studies) 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Total 
events/total 
patients 

472/1667 432/1652 1.09 [0.97, 1.22] 

Heterogeneity Chi
2
 = 0.00, df = 1 (P = 0.96); I

2
 =0.0% 

Overall effect Z = 1.50 (P = 0.13) 
 
Meta-analysis of fetal scalp lactate and pH testing: operativebirth for non-
reassuring fetal status 

o  Lactate group pH group Risk Ratio (M-H, 
Fixed, 95% CI) 

Fetal scalp blood sampled within 60 minutes of delivery (one study) 

Total 
events/total 
patients 

380/684 257/508 1.10 [0.98, 1.22] 

Heterogeneity Not applicable 
Overall effect Z = 1.68 (P = 0.092) 

All participants (one study) 
Total 
events/total 
patients 

580/1496 571/1496 1.02 [0.93, 1.11] 

Heterogeneity Not applicable 

Overall effect Z = 0.34 (P = 0.74) 
 

CI = conf idence interv al; df  = degrees of  f reedom; M-H = Mantel-Haenszel; NICU = neonatal intensiv e care unit; RCT = randomized controlled trial. 
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Table 7:  Summary of Included Evidence-Based Guidelines 

Guideline Selected Recommendations 

QCG, 2015
13

 - Intrapartum 
Fetal Surveillance (IFS) 

These guidelines included information on when intrapartum fetal blood sampling (for either pH or 
lactate testing) is recommended and how it should be conducted. The following recommendations 
were made in the guidelines (taken directly from pages 19-20):

13
 

 Fetal blood sampling should be done when there is an abnormal CTG in first or second stage of 
labour 

 Contraindications: 
o Not generally recommended for pregnancies less than 34 weeks 
o CTG suggestive of serious sustained fetal compromise (e.g. prolonged bradycardia greater 

than 5 minutes) 
o Fetal bleeding disorders (e.g. suspected fetal thrombocytopenia, hemophilia) 
o Breech, face or brow presentation 
o Maternal infection (e.g., HIV, hepatitis B, hepatitis C, herpes simplex virus and intrauterine 

sepsis) 
 Risks: 

o Eyelid laceration 
o Neonatal scalp abscess and ulceration 
o Neonatal subarachnoid penetration 
o Acute meningoencephalitis 

 Sample collection: 
o Cervix must be adequately dilated (greater than 4 cm) and membranes ruptured 
o Position: 

 Left lateral position or lithotomy with a wedge in place to avoid inferior vena cava 
syndrome or supine hypotension syndrome 

 Management: 
o Fetal blood sampling is interpreted taking into account any previous fetal blood sampling 

value, rate of progress in labour, and other clinical circumstances 
o Repeat in 30 minutes if the fetal heart rate trace remains abnormal despite a normal fetal 

blood sample result 
o If a stable fetal blood sample is obtained after second test (lactate or pH remains 

unchanged), further testing may be deferred unless additional abnormal features are seen 
 Interpretation of fetal blood sampling: 

o pH: 
 Normal: greater than or equal to 7.25 
 Borderline (repeat in 30 mins): 7.21 to 7.24 
 Abnormal (birth expedited): less than or equal to 7.20 

o Lactate: 
 Normal: less than 4.2 mmol/L 
 Borderline (repeat in 30 mins): 4.2 to 4.8 mmol/L 
 Abnormal (birth expedited): greater than 4.8 

 Special considerations for fetal scalp lactate measurements: 
o Use of scalp lactate rather than pH measurement provides an easier and m ore affordable 

adjunct to continuous electronic fetal monitoring for some units 
o Is as effective as scalp pH in predicting fetal outcomes  
o Has a strong negative predictive value for fetal acidemia at birth 
o Requires local decision making to set absolute parameters for interpretation of lactate values 

as results may vary between machines 
o Requires due diligence with regard to calibration of machine and transcription of results  

NICE, 2015
14

 - Intrapartum 
Care for Healthy Women 
and Babies 

These guidelines made the following recommendations regarding fetal blood sampling as a part of 
intrapartum care (taken directly from pages 49-52):

14
 

 Do not carry out fetal blood sampling if: 
o there is an acute event (for example, cord prolapse, suspected placental abruption or 

suspected uterine rupture) or 
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Guideline Selected Recommendations 

o the whole clinical picture indicates that the birth should be expedited or 
o contraindications are present, including risk of maternal-to-fetal transmission of infection or 

risk of fetal bleeding disorders 

 Be aware that for women with sepsis or significant meconium (see recommendation 1.5.2), fetal 
blood sample results may be falsely reassuring, and always discuss with a consultant 
obstetrician: 
o whether fetal blood sampling is appropriate 
o any results from the procedure if carried out 

 Before carrying out or repeating fetal blood sampling, start conservative measures and offer 
digital fetal scalp stimulation (see recommendations 1.10.34 and 1.10.38). Only continue with 
fetal blood sampling if the cardiotocograph trace remains pathological (see recommendation 
1.10.27) 

 When considering fetal blood sampling, take into account the woman's preferences and the 
whole clinical picture 

 When considering fetal blood sampling, explain the following to the woman and her birth 
companion(s): 
o Why the test is being considered and other options available, including the risks, benefits and 

limitations of each 
o The blood sample will be used to measure the level of acid in the baby's blood, which may 

help to show how well the baby is coping with labour 
o The procedure will require her to have a vaginal examination using a device similar to a 

speculum 
o A sample of blood will be taken from the baby's head by making a small scratch on the baby's 

scalp. This will heal quickly after birth, but there is a small risk of infection  
o What the different outcomes of the test may be (normal, borderline and abnormal) and the 

actions that will follow each result 
o If a fetal blood sample cannot be obtained but there are fetal heart rate accelerations in 

response to the procedure, this is encouraging and in these circumstances expediting the 
birth may not be necessary 

o If a fetal blood sample cannot be obtained and the cardiotocograph trace has not improved, 
expediting the birth will be advised 

o A caesarean section or instrumental birth (forceps or ventouse) may be advised, depending 
on the results of the procedure 

 Do not take a fetal blood sample during or immediately after a prolonged deceleration  

 Take fetal blood samples with the woman in the left-lateral position 
 Use either pH or lactate when interpreting fetal blood sample results 

 Use the following classifications for fetal blood sample results: 
o pH: 

 Normal: 7.25 or above 
 Borderline: 7.21 to 7.24 
 Abnormal: 7.20 or below 

o lactate: 
 Normal: 4.1 mmol/L or below 
 Borderline: 4.2 to 4.8 mmol/L 
 Abnormal: 4.9mmol/L or above 

 Interpret fetal blood sample results taking into account: 
o any previous pH or lactate measurement and 
o the clinical features of the woman and baby, such as rate of progress in labour 

 If the fetal blood sample result is abnormal: 
o inform a senior obstetrician and the neonatal team and 
o talk to the woman and her birth companion(s) about what is happening and take her 

preferences into account and 
o expedite the birth (see recommendations 1.13.34 to 1.13.37) 

 If the fetal blood sample result is borderline and there are no accelerations in response to fetal 
scalp stimulation, consider taking a second fetal blood sample no more than 30 minutes later if 
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Guideline Selected Recommendations 

this is still indicated by the cardiotocograph trace 

 If the fetal blood sample result is normal and there are no accelerations in response to fetal scalp 
stimulation, consider taking a second fetal blood sample no more than 1 hour later if this is still 
indicated by the cardiotocograph trace 

 Discuss with a consultant obstetrician if a third fetal blood sample is thought to be needed  

RANZCOG, 2014
15

 - 
Intrapartum Fetal 
Surveillance 

These guidelines made the following recommendations regarding fetal blood sampling (taken 
directly from pages 33 – 34):

15
 

 Units employing electronic fetal monitoring are strongly encouraged to have access to fetal blood 
sampling facilities to assist in the management of labours where the fetus is demonstrating 
equivocal CTG changes 
o Good practice note (consensus-based) 

 If fetal blood sampling is indicated, the use of scalp lactate rather than pH measurement will 
provide an easier and more affordable adjunct to electronic fetal monitoring for most units  
o Level of evidence: I 
o Grading of recommendation: A (body of evidence can be trusted to guide practice) 

 Thresholds for lactate may vary between institutions. Institutions should have local protocols for 
lactate thresholds 
o Good practice note (consensus-based) 

 If fetal blood sampling is undertaken, it is recommended that the woman be in the left-lateral 
position or lithotomy with a wedge in place to avoid inferior vena cava syndrome or supine 
hypotension syndrome. Contraindications to fetal blood sampling include evidence of s erious, 
sustained fetal compromise, fetal bleeding disorders (e.g. suspected fetal thrombocytopenia, 
hemophilia), face or brow presentation, and maternal infection (e.g. HIV, hepatitis B, hepatitis C, 
herpes simplex virus and suspected intrauterine sepsis) 
o Good practice note (consensus-based) 

 Fetal blood sampling is not generally recommended in pregnancies at less than 34 weeks of 
gestation because delivery may be inappropriately delayed in a premature “at risk” fetus that may 
sustain damage earlier than would be expected in a term fetus  
o Good practice note (consensus-based) 

 If a fetus is in a breech presentation during labour and is exhibiting signs of fetal compromise that 
are not readily remediable, it would be more appropriate to deliver that baby by caes arean 
section than to undertake fetal blood sampling 
o Good practice note (consensus-based) 

CTG = cardiotocograph; L = litre; mmol = millimole; NICE = National Institute f or Health and Care Excellence;  QCG = Queensland Clinical Guidelines; RANZCOG = The 

Roy al Australian and New Zealand College of  Obstetricians and Gy naecologists .  
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Appendix 5: Additional References of Potential 

Interest 

Randomized Controlled Trials 

Study Protocols 

East CE, Kane SC, Davey MA, Kamlin CO, Brennecke SP, Flamingo Study Group. Protocol for a 
randomised controlled trial of fetal scalp blood lactate measurement to reduce caesarean sections 

during labour: the Flamingo trial [ACTRN12611000172909]. BMC Pregnancy Childbirth. 2015 Nov 
3;15:285. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4632368   
PubMed: PM26531186 
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