
 

 

 
 

 
 

 

Safety Platform for Emergency vACcines 

 
 

AESI Case Definition Companion Guide    

 

Preterm Birth and  

Assessment of Gestational Age  
 

 

 

 

 

 

 

V1.0 – 27 October 2022 

Authors:  Sonali Kochhar  

Nature: Report | Diss. level: Public 

 



 
 
V1.0. 27-Oct-2022 | Diss. level: Public 

 

 

THIS PROJECT HAS BEEN FUNDED IN WHOLE BY CEPI. 1 

 

TABLE OF CONTENTS 

DOCUMENT INFORMATION ................................................................................................................... 2 

DOCUMENT HISTORY ............................................................................................................................. 3 

DEFINITIONS & ACRONYMS .................................................................................................................... 4 

1. BACKGROUND ...................................................................................................................................... 5 
3. METHODS ........................................................................................................................................... 5 
4. RESULTS ............................................................................................................................................. 6 
5. RECOMMENDATIONS & DISCUSSION ......................................................................................................... 7 
6. REFERENCES..................................................................................................................................... 7 
 

APPENDIXES: 
APPENDIX 1 ........................................................................................................................................... 15 
APPENDIX 2. .......................................................................................................................................... 21 
APPENDIX 3. .......................................................................................................................................... 24 
APPENDIX 4 ........................................................................................................................................... 29 
APPENDIX 5 ........................................................................................................................................... 36 
APPENDIX 6. .......................................................................................................................................... 45 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
V1.0. 27-Oct-2022 | Diss. level: Public 

 

 

THIS PROJECT HAS BEEN FUNDED IN WHOLE BY CEPI. 2 

 

DOCUMENT INFORMATION 
Main 
Author(s)  

Sonali Kochhar 
Barbara Law 

E-mail:  sonalikochhar@yahoo.co.in 
E-mail:  barbara.law@cepi.net  

WP Leader Barbara Law E-mail: barbara.law@cepi.net  

 
 

SPEAC Project Lead  Robert Chen E-mail: robert.chen@cepi.net  

Scientific Coordinator  Miriam Sturkenboom E-mail: miriam.sturkenboom@cepi.net    

 
 

Description 
of the 
deliverable  

This deliverable collates into a single document the SPEAC Preterm Birth resources (risk 
factors, background rates, ICD9/10-CM, MedDRA and SNOMED codes), tools (data abstraction 
& interpretation form, tabular summary of key case definition criteria and algorithm for level 
of certainty determination, pictorial level of certainty algorithm) and guidance (real time 
investigation, data collection, analysis and presentation). This guide can be used by 
stakeholders to assess Gestational Age at birth and the occurrence of Preterm Birth in several 
settings including as an adverse event following immunization. 

Key words 
Preterm Birth, Gestational age, Brighton case definition, risk factors, background rates, ICD-9-
CM, ICD-10-CM, MedDRA, SNOMED, case definition level of certainty. 

 

  

mailto:sonalikochhar@yahoo.co.in
mailto:barbara.law@cepi.net
mailto:barbara.law@cepi.net
mailto:robert.chen@cepi.net
mailto:miriam.sturkenboom@cepi.net


 
 
V1.0. 27-Oct-2022 | Diss. level: Public 

 

 

THIS PROJECT HAS BEEN FUNDED IN WHOLE BY CEPI. 3 

 

DOCUMENT HISTORY  

NAME OF DOCUMENT DATE VERSION CONTRIBUTOR(S) DESCRIPTION  

SO2-D2.5.2.2 Preterm Birth and 
assessment of gestational age 
Companion Guide 

25 October 2022   1.0  Sonali Kochhar   

  

  



 
 
V1.0. 27-Oct-2022 | Diss. level: Public 

 

 

THIS PROJECT HAS BEEN FUNDED IN WHOLE BY CEPI. 4 

 

DEFINITIONS & ACRONYMS 
 

AEFI 
AESI 
ART 
BC 

Adverse Event Following Immunization 
Adverse Events of Special Interest 
Assisted reproductive technology  
Brighton Collaboration  

CD 
CDCP 
CEPI  
CI 
CT 
CUI 
FH 
GA 
ICD-9-CM 
ICD-10-CM 
LMIC 
LMP 
LOC 
MedDRA 

Case Definition 
Centers for Disease Control and Prevention 
Coalition for Epidemic Preparedness and Innovation 
Confidence Interval 
Computed Tomography 
Concept Unique Identifier 
Fundal height  
Gestational Age  
International Classification of Diseases-9th Revision-Clinical Modification 
International Classification of Diseases-10th Revision-Clinical Modification 
Lower- or Middle-Income Country 
Last Menstrual Period 
Level of Certainty 
Medical Dictionary for Regulatory Activities 

SPEAC  
UI 
UMLS 
US 
VAERS 
  

Safety Platform for Emergency Vaccines 
Uncertainty interval/ confidence interval 
Unified Medical Language System 
Ultrasound scan  
Vaccine Adverse Event Reporting System 
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INTRODUCTION 

1. Background  
 
CEPI has contracted with the Brighton Collaboration (BC), through the Task Force for Global Health, to 
harmonize the safety assessment of CEPI-funded vaccines via its Safety Platform for Emergency vACcines 
(SPEAC) Project.  
 
A key aspect of this harmonization has been creation of lists of priority potential adverse events of special 
interest (AESI) that are relevant to vaccines targeting CEPI target diseases.  
 
 SPEAC Work Package 2 is creating resources and tools for the AESI including: 

1.  Tabular summaries of risk factors and background rates for each AESI. 
2. Guidance on AESI real time investigation, data collection, analysis and presentation. 
3.  Spreadsheet summaries of ICD9/10 and MedDRA codes for each AESI. 
4.  Tools to facilitate capturing the specific clinical data needed to meet AESI case definitions across 

a variety of settings applicable to clinical trials, epidemiologic studies and individual case causality 
assessment.  These include:  

a. Data abstraction and interpretation forms to facilitate capturing data from medical charts 
and applying it to determine a given AESI case definition level of certainty. 

b. Tabular checklists that are a stand-alone tool useful for summarizing key clinical data 
needed to determine the level of diagnostic certainty for a given case definition.    

c. Tabular logic and pictorial decision tree algorithms, also stand-alone tools, to facilitate 
correct application of key clinical data to determine the level of diagnostic certainty for 
each AESI.  

 
 All tools and resources noted above are compiled together into a companion guide for each Brighton AESI 
case definition.    That is the purpose of this deliverable, which focuses on Preterm Birth.      
  

2. Objective of this deliverable   

To collate SPEAC & BC tools and resources that have been developed for Preterm Birth. 

3. Methods 
 
The methods for developing each of the tools included in this guide were detailed in previously completed 

SPEAC deliverables as follows:  

• Preterm Birth Diagnostic Codes: SO2-D2.3 Tier 1 AESI: ICD-9/10-CM and MedDRA Codes 

• Preterm Birth Background rates and risk factors: SO1-D2.4 Tier 1 AESI: Risk Factors and 
Background Rates   

• Preterm Birth and Assessment of Gestational Age Case definition key caveats for diagnosis, data 
analysis and presentation: SO1-D2.7 Guidance for CEPI Developers 

• Preterm Birth and Assessment of Gestational Age Tabular checklist and Level of Certainty 
algorithms: SO2-D2.5.1.1-Tools for Tier 1 AESI Data Collection and Interpretation 

The methods are briefly described in Appendix 6 of this Guide along with links to source documents which 
have more detailed methodology.  A new feature of this and future Companion Guides is that a systematic 
search was done for risk factors and background rates. The methods section in Appendix 6 has been 
amended to include the new approach and specific search strategy used.  
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4. Results 
4.1 Systematic Search for Background incidence and Risk Factors   

 

A total of 1015 articles were retrieved as per the search strategy mentioned, reviewing references of 

shortlisted articles and articles identified after expert consultation, of which 868 articles were screened 

out as they were non-contributory to risk factors or general population background incidence, focused on 

treatment, diagnosis or prevention, and duplicates. Of 147 articles screened in for full text review, further 

screening eliminated 49 publications that either didn’t provide incidence data or risk factors. 98 articles 

provided original source data, all of which were included. 

 

The preterm birth background rates determined from Chawanpaiboon S et al7 and Global and Country-
Level Preterm Birth Estimate8 were found to be the most comprehensive references (identified after 
expert consultation) for preterm birth background rates.  

 The search strategy for the Chawanpaiboon S et al paper was as follows- 
 
A systematic review was done for data on preterm birth for 194 WHO Member States from 1990 to 2014 
in databases of national civil registration and vital statistics (CRVS). A search was also done for population-
representative surveys and research studies for countries with no or limited CRVS data. A systematic 
review was also done, searching MEDLINE, Embase, Popline, Global Index Medicus, CINAHL, PsychInfo, and 
the Cochrane Central Register of Controlled Trials for articles with data for preterm birth. Given the large 
population in China (where national data on preterm birth are not reported), Sinomed, a Chinese language 
database was also searched, restricted to the six most highly cited medical journals. All searches were done 
without language restrictions.  
 
For 38 countries with high-quality data for preterm births in 2014, data are reported directly. For countries 
with at least three data points between 1990 and 2014, a linear mixed regression model was used to 
estimate preterm birth rates. The regional and global estimates of preterm birth for 2014 were also 
estimated. 1241 data points across 107 countries were identified.  Additional details of the search strategy 
are available at https://www.thelancet.com/cms/10.1016/S2214-109X(18)30451-
0/attachment/3b7a79c8-b16f-410c-a7c7-3b3039631e52/mmc1.pdf 
 

All outputs are provided in separate appendices as shown below:     

1. Preterm Birth Diagnostic Codes: ICD-9-CM, ICD-10-CM, MedDRA, and SNOMEDCT-US 

2. Preterm Birth background rates 

3. Preterm Birth Risk Factors 

4. Preterm Birth and assessment of gestational age case definition key caveats for diagnosis, data 

analysis and presentation plus recommendations for real time investigation. 

5. Preterm Birth and assessment of gestational age data abstraction and interpretation forms with 

algorithms for assessing level of certainty. 

6. Summary of methods. Also provides links, as appropriate, to the original deliverable documents 
with more detailed methodology.    
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5. Recommendations & discussion 
 
This guide brings together many resources and tools related to the AESI of Preterm Birth including: ICD-
9/10-CM, SNOMED and MedDRA codes for data entry or database searching; background rates; risk 
factors; guidance for real time investigation; and tools for collecting and interpreting clinical data to apply 
the Brighton Preterm Birth case definition and determine the level of diagnostic certainty.   

 
The choice of tabular or pictorial algorithm is up to the user in terms of what is best suited to the situation 
and the assessor. SPEAC recommends that the tools be used to assign level of certainty for all identified 
AEFI with features of Preterm Birth.   This standard, harmonized approach will facilitate signal detection 
and assessment, epidemiologic studies of background incidence, hypothesis testing for causality and 
capacity to combine data across trials for meta-analyses.  
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1.1 Preterm Birth Diagnostic Codes: ICD-9/10-CM, MedDRA and SNOMEDCT 
 

TABLE 1. NARROW TERMS FOR PRETERM BIRTH  

UMLS Concept Diagnostic Coding System Term and Codes  

CUI Name Term MedDRA ICD9CM ICD10C
M 

SNOMEDCT 

C0270078 Extreme immaturity 10015873 765.0 P07.2 206170008 
276658003 
47243004 

C2909141 Preterm labor with preterm 
delivery 

Preterm labor with preterm delivery 
Preterm labor with delivery NOS 

  O60.1 
 
O60.10 

10761241000119104 

C3264531 Extreme immaturity of newborn, gestational age less than 23 completed 
weeks 

  P07.21  

C3264533 Extreme immaturity of newborn, gestational age 23 completed weeks   P07.22  

C2909943 Extreme immaturity of newborn, gestational age 24 completed weeks   P07.23  

C3264536 Extreme immaturity of newborn, gestational age 25 completed weeks   P07.24  

C3264538 Extreme immaturity of newborn, gestational age 26 completed weeks   P07.25  

C3264540 Extreme immaturity of newborn, gestational age 27 completed weeks   P07.26  

C2909940 Extreme immaturity of newborn, unspecified weeks of gestation   P07.20  

C1135244 29-30 weeks of gestation completed  765.25   

C1135245 31-32 weeks of gestation completed  765.26   

C1135246 33-34 weeks of gestation completed  765.27   

C1135247 35-36 weeks of gestation completed  765.28   

C0156718 Early onset of delivery, 
unspecified as to episode of care 
or not applicable 

Early onset of delivery, unspecified as to 
episode of care 

10014051 644.20   

C0156719 Early onset of delivery, delivered, with or without mention of antepartum 
condition 

10014050 644.21   

C4302273 Baby premature at delivery less than 23 weeks    722839000 
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C4302272 Baby premature at delivery 23 completed weeks    722840003 

C4076153 Baby premature 24 weeks    15887011000119107 

C4076156 Baby premature 25 weeks    15887051000119108 

C4076147 Baby premature 26 weeks    15887091000119103 

C0588032 Baby premature 24-26 weeks    147086007 
169854002 
310523002 

C1328472 Premature baby less than 26 weeks 10062694   890097003 

C4076148 Baby premature 27 weeks    15887131000119101 

C4076145 Baby premature 28 weeks    15750001000119103 

C0236153 Baby 28 weeks plus under 2.5 kg 10003967    
C1096450 Premature baby 26 to 32 weeks 10053593    

C0560306 Baby premature 26-28 weeks    147085006 
169853008 
310548004 

C0411095 Very premature - less than 1000g or less than 28 weeks    268817004 

C4076124 Baby premature 29 weeks    15750041000119101 

C4076129 Baby premature 30 weeks    15750081000119106 

C0419395 Baby extremely premature 28-32 weeks    147082009 
169851005 

C4039527 Baby premature 28-32 weeks     710235005 

C4076108 Baby premature 31 weeks    15635451000119107 

C4076107 Baby premature 32 weeks    15635411000119106 

C4076122 Baby premature 33 weeks    15635371000119105 

C4076114 Baby premature 34 weeks    15635331000119107 

C4075960 Baby premature 35 weeks    15635291000119101 

C0419394 
 
 

Baby very premature 32-36 weeks    147081002 
169850006 

C4039390 Baby premature 32-36 weeks    710068006 
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C1096451 Premature baby 33 -36 weeks 10053594    

C3494730 Baby premature 35-36 weeks    429151000124100 

C0419393 Baby premature 36-38 weeks    147080001 
169849006 

C0588039 Baby premature 36 weeks    147090009 
169858004 
310530008 

C0588038 Baby premature 37 weeks    147089000 
169857009 
310529003 

C0588225 Premature infant 28-37 weeks    206177006 
310661005 
 

C0411096 Premature - weight 1000g-2499g or gestation of 28-37weeks    206169007 

C0588037 Baby premature 38 weeks    147088008 
169856000 
310528006 

C0588036 Baby premature 39 weeks    147087003 
169855001 
310527001 

C0411097 Born premature NOS Born premature (non-specific)    157082002 
206178001 

C0411094 Short gestation and unspecified low birth weight problems    268816008 

C0565824 Born very premature Very preterm maturity of infant 
 

   157081009 
268868001 

C0029713 Other preterm infants Other preterm Infants 
Other preterm infants, unspecified 
[weight] 
 

10032405 
10032415 

765.1 
765.10 
 
 

P07.3 206621008 

C0158905 Other preterm infants, less than 500 grams 10032414 765.11 
 

  

C4749941 Moderate to late prematurity of infant    77150700 
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TABLE 2. TERMS RELATED TO CASE DEFINATION  

C0405150 Early onset of delivery - delivered    199058005 

C0405151 Early onset of delivery unspecified    199057000 

C0233317 Premature birth of newborn female    59403008 

C0233316 Premature birth of newborn male    4886009 

C4510690 Preterm delivery following Cesarean section    724489002 

C4510830 Preterm delivery following induction of labor    724488005 

UMLS Concept Diagnostic Coding System Term and Codes  

CUI Name Term MedDRA ICD9CM ICD10CM SNOMEDCT 

C0151526 Preterm delivery 
 
Delivery: [early onset] or [premature] 
 
Early onset of delivery NOS 
 
Early onset of delivery 
 
Premature delivery 
 
Premature pregnancy delivered 

Premature Birth 10004953 
10014049 
10036594 
10036595 

644.2 O60  
 
199056009 
 
 
 
199059002 
 
 
270496001 
 
 
282020008 
 
49550006 

C2909931 Other low birth weight new born   P07.1  

C2909939 Extreme immaturity of new born   P07.2  

C0021294 Premature baby 
 
 
Preterm infant 

Infant, Premature 
 

10003969 
10021410 
10021734 
10036590 

 P07.3 147079004    
169848003 
 
157080005 
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Baby born premature 
 
Immature baby 
 
Premature infant 
 
Prematurity of infant 

10036615 
 

 
206167009 
 
 
206168004 
 
395507008 
 
771299009 

C0233315 Premature birth of newborn    367494004 
65588006 

C0728731 Prematurity Prematurity of fetus    44247006 
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APPENDIX 2 

 
Preterm Birth Background Rates 

 
TABLE 2.1 Top ten countries for number of preterm births@ in 20147,8 

 

Estimated 
number of 

preterm births 
(UI)$ 

Estimated 
number of 
livebirths 

Estimated 
proportion of 

global 
livebirths (%) 

Preterm birth 
rate (%, UI) # 

Proportion of 
global preterm 

births (%) 

India* 
3 519 947 

(2 872 618–
4 165 975) 

25 860 462 18·5% 
13·6 (11·1–

16·1) 
23·4% 

China* 
1 168 126 
(978 578–
1 333 121) 

16 826 493 12·0% 6·9 (5·8–7·9) 7·8% 

Nigeria* 
803 178 

(563 907–
1 107 550) 

7 033 430 5·0% 
11·4 (8·0–

15·7) 
5·3% 

Bangladesh* 
603 698 

(416 079–
825 413) 

3 152 549 2·3% 
19·1 (13·2–

26·2) 
4·0% 

Indonesia† 
527 672 

(442 389–
604 295) 

5 072 689 3·6% 
10·4 (8·7–

11·9) 
3·5% 

Pakistan* 
454 104 

(300 768–
645 911) 

5 415 657 3·9% 8·4 (5·6–11·9) 3·0% 

USA‡ 
383 257 (NA–

NA) 
4 008 329 2·9% 9·6 (NA–NA) 2·6% 

Ethiopia† 
376 730 

(269 757–
525 862) 

3 148 388 2·2% 
12·0 (8·6–

16·7) 
2·5% 

Brazil‡ 
339 239 (NA–

NA) 
3 035 148 2·2% 11·2 (NA–NA) 2·3% 

Tanzania* 
336 025 

(131 167–
676 648) 

2 025 593 1·4% 
16·6 (6·5–

33·4) 
2·2% 

 
@All births before 37 completed weeks of gestation, or fewer than 259 days from the first date of a 
woman's last menstrual period (WHO definition) 
$ UI= uncertainty interval (also known as confidence interval) 
# Preterm births per 100 livebirths 
* Preterm births based on modelled national estimates. 
† Preterm births based on modelled regional estimates. 
‡ Preterm births based on directly reported data. 
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TABLE 2.2 Estimated preterm birth@ rates and numbers of preterm births in 2014 by region 7,8  

 Estimated 
preterm birth 
rate* (%, UI) 

UNDP 
estimated 
number of 
livebirths 

Proportion of 
global 
livebirths (%) 

Estimated 
number of 
preterm 
births (n, UI) 

Proportion of 
global 
preterm 
births (%) 

Asia 10·4% (8·7–
11·9) 

75 441 991 53·9% 7 847 643 
(6 579 297–
8 987 184) 

52·9% 

Europe 8·7% (6·3–
13·3) 

7 927 034 5·7% 690 931 
(497 738–
1 051 737) 

4·7% 

Latin America 
and the 
Caribbean 

9·8% (8·6–
11·3) 

10 814 139 7·7% 1 062 800 
(931 611–
1 220 105) 

7·2% 

North 
America 

11·2% (9·5–
13·2) 

4 394 185 3·1% 491 297 
(416 479–
578 367) 

3·3% 

North Africa 13·4% (6·3–
30·9) 

5 771 560 4·1% 773 687 
(365 845–
1 782 375) 

5·2% 

Oceania 10·0% (7·9–
12·7) 

643 749 0·5% 64 227 
(50 706–
81 961) 

0·4% 

Sub-Saharan 
Africa 

12·0% (8·6–
16·7) 

34 953 292 25·0% 4 182 440 
(2 994 834–
5 838 104) 

28·2% 

Global 10·6% (9·0–
12·0) 

139 945 950 100·0% 14 835 606 
(12 654 938–
16 728 926) 

100·0% 

@All births before 37 completed weeks of gestation, or fewer than 259 days from the first date of a 
woman's last menstrual period (WHO definition) 
*Preterm births per 100 livebirths 
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TABLE 2.3 National preterm birth rates 7,8 
 

Countries  

2014 

Preterm births as a 
percentage of all live births 

# preterm births 

Argentina 8.7 65522 

Australia 8.1 25700 

Austria 8.4 6840 

Bahrain 4.3 855 

Belarus 10.1 11257 

Belgium 11.6 15070 

Brazil 8.2 247413 

Canada 10.1 38959 

Chile 14.5 34154 

Colombia 8.5 64283 

Croatia 5.0 2042 

Cuba 5.8 6796 

Czechia 8.6 9259 

Denmark 9.0 5265 

Estonia 7.2 1023 

Finland 7.2 4180 

Germany 5.4 36602 

Greece 5.5 5180 

Hungary 13.2 12190 

Ireland 9.8 6858 

Japan 6.0 62653 

Latvia 9.6 1933 

Lithuania 6.4 1920 

Luxembourg 6.5 407 

Malta 7.4 276 

Netherlands 6.2 10995 

New Zealand 5.9 3559 

Norway 7.3 4401 

Poland 6.0 23675 

Portugal 8.3 7081 

Republic of Korea 6.8 31136 

Saudi Arabia 8.1 50065 

Slovenia 4.3 932 

Spain 7.0 29684 

Sweden 7.7 9026 

United Kingdom   6.3 51110 

United States of America 9.9 398717 

Uruguay 12.0 5860 
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APPENDIX 3 

Preterm Birth Risk Factors 
 
3.1 Preterm Birth Risk Factors and Etiologies 
 
 TABLE 1. Preterm birth risk factors    
 

Age 

• Maternal age less than 20 years1 
o AOR* 1.76, 95% CI: 1.33–2.329 

• Advanced maternal age (≥35 years)10,11,12,13,14,15 
 

Maternal History 

• Multiple pregnancy (pregnant with more than one fetus) 
12,17,20, 22, 23, 24, 25,26,27,28,29 

o AOR 3.44,95% CI: 3.02-3.919 
o AOR: 3.60 95%CI:2.49-5.1916 
 
• Single marital status17 

 

• Nulliparity (RR - 1.27, 95% CI 1.21-1.33)18,19,20,21 

 

• History of preterm birth 30-38 
o AOR 3.45, 95% CI: 2.72-4.389 
 
• History of abortion 

o AOR 3.93, 95% CI: 2.70–5.709 
o AOR: 2.92, 95%CI: 1.91- 4.4716 

 

• Birth space less than 2 years 39,40,41,42 
o AOR 2.03, 95% CI 1.57–2.629 

 
• Prior Caesarean birth 28,43 

 

• Absence of ANC / < 4 antenatal visits during pregnancy 
23,44,45,46,47 

o AOR 5.77, 95% CI: 4.27–7.79 9 
 

• High levels of maternal psychological or social stress 48,49 

 

• Emotional stress14 

 

• Physical intimate violence 33,50,51 

 

• Following assisted reproductive technology (ART) 52 
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Ethnicity • Black (African-American, Afro-Caribbean) 17,21,28, 53,54 

Social status 

• Low socioeconomic and educational status17,46, 55,56 

 

• Use of polluted cooking fuel 46 

 

• Housing instability and severe material hardship57 

• Structural racism 58 

 

• Community unemployment 58, 59 

 

• Racial-economic segregation58 
 

• Living in deprived areas 12,60, 61,62 

 

• Acute exposure to extreme heat 63 
 

• Severe sociopolitical stressors 23,63,64 

 

• Rural residence 65 

o AOR: 2.35, 95%CI: 1.56-3.55 16 

 

• Living in large cities 66 
 

• Immigrant woman66 

 

• Educational level ≤ secondary studies 46,66 

 

Occupation 

• Working > 40 hours per week 14, 17,25 

 

• Hard physical labour under stressful condition17,25 

 

Paternal Factors 

• Low education (high school or less) 67 

 

• Race/ethnicity (hispanic or non-hispanic others)67 

 
 

Behavior 

• Active smokers 25,28,46,68,69, 70, 71,72 

 

• Maternal drug abuse/dependence 10,73 

 

Nutrition 
• Low pre-pregnancy BMI 17, 28 

 

• Inadequate dietary diversity for women 74 
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• No dietary supplementation during the current pregnancy 
75,76 
 

• High maternal blood cadmium 77 

 

• Omega-3 PUFA deficiency 78 
 

• Low mid-upper arm circumference 74 

 

Comorbidities 

• Anemia during pregnancy 12, 41, 46,74, 76 

o AOR: 3.41, 95%CI: 2.1-5.5616 

o AOR 4.58, 95% CI: 2.63–7.969 

 

• Asthma17 
 

• Obesity 78 

 

• Gestational diabetes mellitus 79, 80 

 

• Pre-existing diabetes1,28,81,82 
 

• Chronic hypertension1,27, 28, 72,83 
 

• Pregnancy-induced hypertension 18,23 

o AOR: 5.11, 95%CI: 3.73-7.0116 

o AOR 3.10, 95% CI: 2.34–4.099 

 

• Proteinuria in early pregnancy 84 

 

• Preeclampsia 11,12,28,33,84, 85 

 

• Premature rupture of membrane12,26,27,35,41,85 

o AOR 5.90, 95% CI: 4.39–7.939 
o AOR: 5.36, 95%CI: 3.76, 7.6416 

 

• Antepartum hemorrhage12,18 
o AOR 4.90, 95% CI: 3.48-6.8916 

 
• Obstetric complications31 

 

• Chronic medical problem during pregnancy,10,23 

 

• Short uterine cervix (<25 mm in the second trimester)25,37 
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• Depression 86,87,88,89 
 

• Thyroid disease 17 

 

• Anomalies of the uterus (e.g. presence of a uterine 
septum)17 
 
 

Infection 

• HIV infection 90,91 

o AOR: 4.74; 95%CI: 2.79- 8.0516 
o AOR 2.59, 95% CI: 1.84-3.669 
 

• Urinary tract infection 73 

• AOR 5.27, 95% CI: 2.98-9.319 
 

• Vaginal discharge 

• AOR 5.33, 95% CI: 3.19-8.929 
 

• Chlamydia 73 

 

• Toxoplasmosis 92 
 

• Trichomonas vaginalis93,94 
 

• Malaria12 
o AOR 3.08, 95% CI: 2.32–4.109 
 

• Persistent or recurrent intrauterine infections 30,95,96 
 

• Viral infections including SARS-CoV-2 51,97,98, HIV 16,99 
 

• Reproductive tract infections 13,31,75 

 

Medication during 
pregnancy 

 

• Antidepressants100, 101 

 

• Benzodiazepines102 
 

• Selective serotonin receptor inhibitors102 
 

• Antibiotics 103 
o Macrolides, lincosamides and streptogramins 
o Quinolones 
o Other antibacterials 
o Penicillins 
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• NSAIDs104 
o Ketoprofen 
o Flurbiprofen 
o Nabumetone 
o Etodolac 
o Indomethacin 

Vaccines • No correlation with Maternal immunization found 
 

 

     *AOR- Adjusted odds ratio   
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APPENDIX 4 

Preterm Birth and Assessment of Gestational Age Key Caveats for Real Time 
Investigation and Case Definition Working Group Guidance for Data Analysis and 

Presentation 

 
 4. Preterm Birth and assessment of gestational age Case Definition1 Key Caveats for Diagnosis, Data Analysis and 
Presentation 
 

4.1   Key elements of Case Definition (CD) 1 
 

• In the case definition, there is a focus on Gestational Age (GA) assessment. Accurate assessment of GA at birth is 
the most important element for the identification and classification of preterm birth  
 

• GA is typically discussed in terms of completed weeks 
 

• The ability to accurately determine the completed weeks of gestation varies widely between pregnancies, with the 
most precise assessment methods not uniformly available across different settings 
 

• Preterm birth is reported only for live born infants. It is commonly defined as any birth before 37 weeks completed 
weeks of gestation, term birth as 37-41 weeks and Post term birth as 42 weeks or more  
 

• WHO further subdivides preterm birth (any birth before 37 completed weeks of gestation, or fewer than 259 days 
since the first day of the woman's last menstrual period (LMP)) based on the gestational age as -  

o extremely preterm (<28 weeks) 
o very preterm (28–<32 weeks) 
o moderate or late preterm (32–<37 completed weeks of gestation) 

• There are 3 levels of certainty for preterm birth and assessment of GA: 1 (Definite case), 2 (Probable case) and 3 
(Possible case). 
 

• The levels of certainty can be determined based on maternal history (certain date of LMP , uncertain date of LMP 
or  date of assisted reproductive technology (ART) (including intrauterine insemination or embryo transfer); 
ultrasound scan (of greatest value if done in the 1st Trimester), maternal physical examination (1st trimester 
confirmation of an enlarged uterus via bimanual examination); fundal height in centimeters done preferably in 1st 
trimester or 2nd trimester; newborn birthweight, or newborn physical examination to determine physical and 
neuromuscular maturity 
 

• The most accurate methods of GA assessment are included in Level 1 of diagnostic certainty. For level 1, history of 
one of the following: a certain LMP or ART (intrauterine insemination or embryo transfer) date along with a 
confirmatory 1st trimester ultrasound scan; or only a 1st trimester ultrasound scan (without the certain LMP or ART 
date) are needed 
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• Of critical importance to meet level 2 or 3 is documentation of a certain or uncertain date of LMP along with an 
ultrasound scan in the 2nd or 3rd trimester, physical examination of the mother, fundal height measurement in cm, 
newborn birth weight or the newborn physical assessment.  
 

• Fundal height is the distance between the top of the symphysis pubis (pubic bone) and the top of the uterus 
during pregnancy. It's measured in centimeters with a measuring tape. After about 20 weeks of pregnancy, the 
fundal height in centimeters should be close to the fetus’s gestational age. To measure the fundal height, with the 
woman lying on the examination table the healthcare provider extends a paper or plastic tape measure from the 
top of the symphysis pubis (pubic bone) to the top of the uterus. The distance between these two spots is the 
fundal height. 
 

• For determination of the maternal fundal height, the Gestation Related Average Weight (GRAW) tool should be 
used (figure 4.1 below). A standardized method for serial fundal height measurement is explained and 
recommendations for referral are mentioned. The customized antenatal growth chart is used to improve detection 
of fetal growth issues while reducing unnecessary interventions. Fundal height growth curves of the underweight 
and overweight and obese pregnant women were different from the normal weight. 
 

• For the newborn physical assessment, the New Ballard Score sheet for neuromuscular and physical maturity should 
be used (Figure 4.2 below). This characterizes the gestational maturity of the neonate by determining the 
neuromuscular and physical maturity scores. 
 
 

• Factors that are not part of either case definition: Brighton case definitions are designed for use in epidemiologic 
settings and are not intended to guide management or assign causality. Accordingly, neither response to treatment 
nor defined risk intervals from vaccination to event onset are included as criteria in the case definitions. The 
Brighton case definitions are a key first step in causality assessment but are not designed to assign causality.  They 
also support determination of background incidence as well as case incidence among non-exposed controls. 
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A standardized method for serial fundal height measurement is explained and recommendations for referral are 
mentioned. The customized antenatal growth chart is used to improve detection of fetal growth issues while reducing 
unnecessary interventions (Gaillard R, Jaddoe VW. Assessment of fetal growth by customized growth charts. Ann Nutr 
Metab. 2014;65(2-3):149-55. doi: 10.1159/000361055.Gestation Related Average Weight (GRAW) tool - Antenatal 
Growth Chart, accessed on 30 July 2022 at https://www.gestation.net/fetal_growth/graw/) 

  

FIGURE 4.1. Gestation Related Average Weight (GRAW) tool – for fundal height assessment   
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Characterizing the gestational maturity of the neonate by determining the neuromuscular and physical maturity scores. 
(Ballard JL, Khoury JC, Wedig K, et al: New Ballard Score, expanded to include extremely premature infants. J Pediatrics 
1991; 119:417-423. Accessed on 30 July 2022 at https://www.ballardscore.com/ScoreSheet/ScoreSheet) 

 

Sign  
Score  

Sign Score  
-1 0 1 2 3 4 5 

Posture   
     

    

Square 
Window 

      

    

Arm Recoil   
     

    

Popliteal 
Angle 

       

  

Scarf Sign 
      

    

Heel To Ear 
      

    

 

Total Neuromuscular Score  
  

FIGURE 4.2 Characterizing the gestational maturity of the neonate and assessment of fetal growth by customized 
Antenatal Growth Chart 1  
  

https://www.ballardscore.com/ScoreSheet/ScoreSheet
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TABLE 4.2B Physical Maturity  
 

Sign 
Score Sign 

Score -1 0 1 2 3 4 5 

Skin 
Sticky, friable, 
transparent 

gelatinous, 
red, 

translucent 

smooth 
pink, visible 

veins 

superficial 
peeling &/or 

rash, few 
veins 

cracking, 
pale 

areas, 
rare veins 

parchment, 
deep 

cracking, no 
vessels 

leathery, 
cracked, 
wrinkled 

 

 
Lanugo  

none sparse abundant thinning 
bald 
areas 

mostly bald   

Plantar 
Surface 

heel-toe 
40-50mm: -1 
<40mm: -2 

>50 mm 
no crease 

faint red 
marks 

anterior 
transverse 
crease only 

creases 
ant. 2/3 

creases over 
entire sole 

  

Breast imperceptible 
barely 

perceptible 
flat areola 

no bud 

stippled 
areola 

1-2 mm bud 

raised 
areola 

3-4 mm 
bud 

full areola 
5-10 mm 

bud 

  

Eye / Ear 
lids fused 
loosely: -1 
tightly: -2 

lids open 
pinna flat 

stays folded 

sl. curved 
pinna; soft; 
slow recoil 

well-curved 
pinna; soft 
but ready 

recoil 

formed & 
firm 

instant 
recoil 

thick 
cartilage 
ear stiff 

  

Genitals 
(Male) 

scrotum flat, 
smooth 

scrotum 
empty, 

faint rugae 

testes in 
upper 
canal, 

rare rugae 

testes 
descending, 
few rugae 

testes 
down, 
good 
rugae 

testes 
pendulous, 
deep rugae 

  

Genitals 
(Female) 

clitoris 
prominent & 

labia flat 

prominent 
clitoris & 

small labia 
minora 

prominent 
clitoris & 
enlarging 
minora 

majora & 
minora 
equally 

prominent 

majora 
large, 

minora 
small 

majora 
cover clitoris 

& minora 
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TABLE 4.2C Total Physical Maturity Score 
 

Total Score  
(Neuromuscular + Physical)  

WEEKS 

-10 20 

-5 22 

0 24 

5 26 

10 28 

15 30 

20 32 

25 34 

30 36 

35 38 

40 40 

45 42 

50 44 
 

4.2 Duration of Surveillance1:  

This should be till the pregnancy has been completed, but specific surveillance may be further predefined based on biologic 
characteristics of the: 

o Vaccine and vaccine platform 
o Vaccine targeted disease 
o Preterm birth (e.g. patterns identified in previous trials) 
o Vaccinee (e.g. age, nutrition, underlying disease, immunosuppression). 

Similarly, the duration of follow-up for individual cases should be predefined, and at a minimum should continue until the 
resolution of the event.  

4.3 Data Collection Guidelines: the following should be documented: 

1. Clinical description of signs & symptoms and whether there was medical health professional confirmation 
2. Date and time of onset, first observation, definitive diagnosis, end of episode 
3. Final outcome or outcome at last observation (including spontaneous resolution or response to therapeutic 

intervention; return to baseline health prior to illness onset or event persistence, sequelae or fatality) 
4. Concurrent signs, symptoms, and diseases in immunized woman and newborn  
5. Test measurement(s): 

5.1 Values and units of routinely measured parameters (e.g.  dates, gestational age,)- especially those indicating the 
severity of the event  

5.2 Methods of measurements (e.g. fundal height, maturity score, antenatal US, date and duration of measurement, 
etc.)  

5.3 Results of laboratory/imaging investigations, surgical and/or pathological findings and diagnoses, if present  
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5.4 If multiple ultrasound scans and/or maternal and newborn clinical examinations are done, record all dates and 
results 

5.5  If multiple measurements of a particular criterion are done record all dates and results. The value corresponding 
to the greatest magnitude of the criterion should be taken as the basis of the analysis 

6 Treatment given for: 
6.1 Preterm birth to mother and/or newborn, especially medicine and dosing, or specific intervention  
6.2 Outcome at last observation 

7 Objective clinical evidence supporting classification of the event as ‘serious’ 
8 Exposures, other than the immunization, 24 hours before and after immunization considered potentially relevant to 

the reported event (e.g. food, infections, environmental)   
 
Most of the above go beyond the criteria needed to meet the case definition of preterm birth, which are the focus of the 
data abstraction forms in Appendix 5.  Accordingly, separate forms will be required to capture the data outlined in the 
bullets. 

4.4 Data Analysis Guidelines1 

All reported preterm birth should be classified in one of five categories (see algorithms in appendix 5): 

• Levels 1, 2 or 3 of the case definitions for preterm birth 

• Level 4: reported preterm birth with insufficient evidence to meet the case definition 

• Level 5: not a case of preterm birth 

The interval between immunization and reported preterm birth can be defined as date/time of immunization to the 
date/time of onset of newborn delivery. If only a few cases are reported, the actual time course should be presented for 
each. If a large number of cases are reported or found as part of a study, data can be analyzed as the number (%) of cases 
occurring in intervals of: <1 week, 1- <2 weeks, 2- <4 weeks, 4- <6 weeks and 4-week increments following that.  

The duration of possible preterm birth can be analyzed as the interval from the date/time of onset of the first symptoms 
and/or signs consistent with the definition to the end of the episode (defined as the time when the event no longer meets 
the lowest level of the case definition (level 3) or the final outcome. Whichever is used should be used consistently within 
and across study groups. 

If more than one measurement of a particular criterion is taken and recorded, the highest measured value could be the 
basis for analysis. 
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APPENDIX 5 

Preterm Birth and Assessment of Gestational Age Data Abstraction and Interpretation Forms 
With Algorithms for Assessing Level of Certainty
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5.1 Preterm Birth and Assessment of Gestational Age Data Abstraction and Interpretation Form for Medical 
Chart Review 

 
This appendix provides tools that can be used to gather data pertinent to Preterm Birth and to use the data to 
assess the level of certainty based on the published Brighton case definition.1 These tools can be used in a 
variety of settings including: medical chart review to validate Preterm Birth cases; summarize known case 
information from an AEFI report and guide what supplemental information would be needed to assign a level of 
certainty; guide data collection and case investigation during a clinical vaccine trial or as part of active 
surveillance; and to guide data collection for epidemiologic studies of background incidence or to assess 
causality.    
Five tables and 1 figure are included in this appendix:  

• Table 5.1 lists all Brighton case definition1 criteria for Preterm Birth and identifies likely sources of 
information for each. 

• Table 5.2 is the main data abstraction form that can be used to record data pertinent to Preterm Birth 

• Table 5.3 provides a guide for assigning a ‘Yes’, ‘No’ or ‘Unknown’ status to each case definition criterion 

based on data entered into table 5.2.    

• Table 5.4 is a brief summary of the final value for each criterion. As per table 5.3 

• Table 5.5 provides the formulae used to assign level of certainty for Preterm Birth based on criterion 
values summarized in Table 5.4.   

• Figures 5.1 shows a pictorial algorithm for determining level of certainty for Preterm Birth.  
Brief instructions are provided with each table.   

TABLE 5.1. PRETERM BIRTH AND ASSESSMENT OF GESTATIONAL AGE KEY CASE DEFINITION CRITERIA, LIKELY AND 
ACTUAL SOURCES OF INFORMATION 

Criterion Criterion category Likely sources of information Actual sources of 
information 

A 1 Certain LMP        
For pregnant woman 

• Antenatal card 

• Antenatal care visit progress notes 

• consultation reports 

• Admitting history/exam 

• imaging report 

• Delivery records (maternal/infant) 

• Pediatric progress notes 

• Emergency report 

• Discharge summary 

• Billing codes 

• Diagnostic and procedure codes 
 

 

A2 Uncertain LMP 

B 
Intrauterine insemination 
date or embryo transfer 
date    

C Ultrasound scan   

D  
Physical examination of 
mother in the 1st 
trimester 

E 
Fundal Height 
measurement 

F Birth weight 

G 
Newborn physical 
assessment 
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TABLE 5.2. Preterm Birth and Gestational Age (GA) Assessment DATA ABSTRACTION FORM:  Record specific information, to the extent possible, for 
all rows in the table below. The red font identifies specific criteria related to the Preterm Birth and assessment of GA case definition. Check all the 
boxes that are applicable 

1. Date of event onset  

2. Hospital admission?  

3. Admitting diagnosis:  

4. Discharge diagnosis:  

5. Criterion A-1: Certain LMP and correlation between GA 
calculated from LMP and ultrasound (US) (pregnant women is 
certain of her date of LMP and correlation exists between GA 

calculated from 1st day of LMP and US GA assessment) 

 1. Certain LMP and correlation between GA calculation from LMP and 1st trimester 

US assessment (correlation is within 7 days at ≤ 14 weeks) 

 2. Certain LMP and correlation between GA calculation from LMP and 2nd trimester 

US assessment (correlation is within 14 days at ≤ 26 weeks) 

 3. Certain LMP and correlation between GA calculation from LMP and 3rd trimester 

US assessment (correlation is within 21 days beyond 26 weeks) 

 4. None of the above 

 5. Unknown 

6. Criterion A-2: Uncertain LMP 

 1. Approximate date of LMP for Pregnant woman (PW) first seen in 1st trimester 

(≤13 6/7 weeks) corroborated by pelvic bimanual examination confirming enlarged 

uterus 

 2. Approximate date of LMP for PW first seen in 1st trimester corroborated by 1st 

trimester US 

 3. Approximate date of LMP for PW first seen in 1st trimester not corroborated by 

1st trimester US (if discrepancy of >7 days between the LMP and 1st trimester US, 

then US established dates used for GA assessment) 

 4. Approximate date of LMP for PW first seen in 2nd trimester (14 0/7 weeks to 27 

6/7 weeks) corroborated by fundal height 

 5. Approximate date of LMP for PW first seen in 2nd trimester corroborated by 2nd 

trimester US 
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 6. Approximate date of LMP for PW first seen in 2nd trimester not corroborated by 

2nd trimester US (if discrepancy of >10 days between the LMP and 2nd trimester US, 

then US established dates used for GA assessment) 

 7. Approximate date of LMP for PW first seen in 3rd trimester (>28 weeks) 

corroborated by 3rd trimester US 

 8. No LMP date (use US established dates OR 2nd trimester fundal height AND/OR 

newborn physical examination) 

 9. Unknown 

7. Criterion B: Intrauterine insemination date, or embryo transfer 
date 

 1. Intrauterine insemination date known 

 2. Embryo transfer date known 

 3. None of the above 

 4. Unknown 

 

8. Criterion C: Ultrasound scan 

 1. 1st trimester scan (≤ 13 6/7 weeks) which confirms certain LMP, intrauterine 

insemination date or embryo transfer date 

 2. 1st trimester scan (with certain LMP and 1st trimester scan not correlating) 

 3. 2nd trimester scan (14 0/7–27 6/7 weeks) which confirms certain LMP 

 4. 2nd trimester scan (when certain LMP is available, and 2nd trimester scan and 

certain LMP do not correlate, so US GA assessment is used) 

 5. 2nd trimester scan 

 6. 3rd trimester scan (≥ 28 0/7 weeks) 

 7. None of the above 

 8. Unknown 

9. Criterion D: Physical examination of mother (pelvic 
bimanual examination which confirms enlarged uterus) 

 1. Physical examination of mother done in the 1st trimester 

 2. Physical examination of mother not done in the 1st trimester 

 3. Unknown 

10. Criterion E: Fundal height measurement (In cms, by 
Gestation Related Average Weight (GRAW) tool, please 

 1. Done in 1st trimester and value known 
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select relevant box if any measurement done in a 
trimester) 

 2. Done in 2nd trimester, value known 

 3. Done in 2nd trimester, value known, and confirms certain LMP 

 4. Done in 3rd trimester, value known 

 5. None of the above 

 6. Unknown 

11. Criterion F: Birth weight (gms) 
 1. Birth weight known 

 2. Birth weight unknown 

12. Criterion G: Newborn assessment of physical and 
neuromuscular maturity (by New Ballard Score) 

 1. Total score available 

 2. Total score unavailable 
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TABLE 5. 3. INTERPRETATION FORM FOR GESTATIONAL AGE ASSESSMENT CRITERION VALUES:  
Based on clinical data entered into Table 2, assign a value to each criterion using the rules in the Criterion Options columns.    
 

CRITERIA 
CRITERION OPTIONS: Criterion = Criterion 

Value  YES (Y) IF:  NO (N) IF: UNKNOWN (U) IF: 

A-1. Certain LMP                                             __≥1 of A-1 = 1, 2 or 3 __ A-1 = 4 __ A-1 = 5 A-1 =  Y    N   U 

A-2. Uncertain LMP   __≥1 of A-2 =  1, 2, 3, 4, 5, 6 or 7 __ A -2= 8 __ A-2 =9 A-2 =  Y    N   U 
B. Intrauterine insemination 
date or embryo transfer date    

__≥1 of B =  1 or 2 __ B = 3 __ B = 4 
B =  Y    N   U 

C. Ultrasound scan   __≥1 of C = 1, 2, 3, 4, 5 or 6 __ C = 7 __ C = 8 C =  Y    N   U 
D. Physical examination of 
mother in the 1st trimester 

__ D = 1 __ D = 2 __ D = 3 
D =  Y    N   U 

E. Fundal Height measurement  __≥1 of E = 1, 2, 3 or 4 __ E = 5 __ E = 6 E =  Y    N   U 
F. Birth weight  __ F = 1 __ F = 2 __F = 2 F =  Y    N   U 

G. Newborn physical 
assessment  

__G = 1 __ G = 2 __G = 2 
G =  Y    N   U 

 
TABLE 5.4. SUMMARY OF GESTATIONAL AGE CRITERION VALUES Record final values for each Criterion from Table 5.3. 
 

Criterion A-1 A-2 B C D E F G 

Final Value         
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TABLE 5. 5 TABULAR ALGORITHMS TO DETERMINE GESTATIONAL AGE LEVEL OF CERTAINTY (LOC) BASED ON CRITERION VALUES  
Use the final values of all criteria recorded in Table 5.4 to determine LOC based on the formulae below. The highest row in the table where all criteria 
are met will be the LOC.   
 

Level of Certainty Assessment of Gestational Age  
Level 1 :     (A-1 OR B = YES) AND (C-1 OR C-2 = YES) 

Level 2A  (A-1 AND C-3 = YES) OR (C-4=YES) OR (A-1 AND D-1= YES)  

Level 2B : (A-2 AND C-5= YES) 

Level 3A : 
 (A-1 AND C-6 = YES) OR (A-1 AND E-3 = YES) OR (A-1 AND F-1= YES) OR (A-2 AND D-1= 
YES) 

Level 3B : (A-2 AND E= YES) OR (A-2 AND F= YES) OR (A-2 AND G= YES) 

Level 4  Assessment of Gestational age fails to meet any level of certainty 

 
 
TABLE 5. 6 TABLE TO DETERMINE PRETERM BIRTH LEVEL OF CERTAINTY (LOC) BASED ON GESTATIONAL AGE LOC   
 

Level of Certainity of Preterm Birth (birth before 37 weeks completed weeks of gestation) 
Level 1 :     

Level 2A  

Level 2B :  
Level 3A :  

Level 3B :  

Level 4  Reported Preterm Birth with insufficient evidence to meet the case definition 
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FIGURE 5. 1 PICTORIAL ALGORITHM FOR DETERMINING GESTATIONAL AGE   

 

 
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Was an ultrasound done to estimate 
GA in the 1st Trimester (< 14wks) 

 
YES 

≤7 
days 

A. Is there a certain date for LMP?  
B. Is there an intrauterine insemination or embryo 

transfer (assisted reproductive technology - 
ART) date? 

Was an ultrasound done to estimate GA in the 2nd 
Trimester (14 0/7-27 6/7 weeks)? 

Calculated difference in days 
between the estimated GA by 

LMP/ART versus US is: 

Use LMP or ART 
date to estimate 

GA 
C-1=YES 

Certain LMP (A-1=YES) confirmed by 1 of the following: 
Birth weight (F-1=YES), 3rd Trimester Ultrasound (C-6=YES), 2nd Trimester Fundal Height (E-

3=YES) OR  
Uncertain LMP (A-2= YES) confirmed by 1st trimester pelvic examination (D-1= YES) 

Did a pelvic bimanual 
examination 

done in the 1st 
Trimester 

confirm an enlarged 
uterus? 

A-1 OR B= YES  

 

NO 
(A2=YES) 

YES 

>7 
days 

Level 1 of Certainty   
for GA estimate 

≤14 
days 

Calculated difference in days 
between the estimated GA by 

LMP versus US is: 

Use LMP date to 
estimate GA 

 C-3=YES 

>14 
days 

Use US 
to estimate 

GA  
C-4=YES 

Level 2A of Certainty   
for GA estimate 

NO 

D= 
NO 

YES 

Level 3A of 
Certainty   

for GA 
estimate 

 
YES 

Was an ultrasound done to 
estimate GA in the 

 2nd Trimester  
(14 0/7-27 6/7 weeks)? 

NO 

≤10 
days 

Calculated difference in days between the 

estimated GA by LMP versus US is: 

Use LMP   to 
estimate GA 

A-2 =YES 

>10 
days 

Use US to 
estimate GA 

C-5=YES 

Uncertain LMP (A-2= YES) confirmed by ≥1 of the 
following: 

• Birth weight (G=YES) 

• Newborn physical assessment (F=YES) 

• Fundal Height measurement (E=YES) 

Level 3B of Certainty   
for GA estimate 

      
YES 

START HERE 

 

A1 = YES  

Level 2B of Certainty   
for GA estimate 

Use US 
to estimate 

GA 
C-2=YES 
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APPENDIX 6. 

 
Methodology: Brief Summary 

 
6.1. Preterm Birth ICD-9/10-CM and MedDRA Codes 2-6 
An initial set of codes were retrieved through the Codemapper tool that was developed in the IMI-ADVANCE project. 
Subsequently they were reviewed and classified into narrow or broad codes by the authors.   
  
CodeMapper2 builds upon information from the Metathesaurus of the Unified Medical Language System (UMLS). 
The Metathesaurus is a compendium of many medical vocabularies, which have been integrated by assigning equivalent 
codes and terms from different source vocabularies to the same concepts. Each concept in the UMLS is identified by a 
CUI. A CUI is a Concept Unique Identifier for a Metathesaurus concept to which strings with the same meaning are 
linked. The Metathesaurus contains more than one million concepts connected to codes from 201 vocabularies. Each 
concept is assigned to one or more of 127 semantic types, which define broad conceptual categories like Disease or 
syndrome, Finding, or Substance.3 Codemapper was built on the version 2016AA of the UMLS. The automatic concept 
identification of CodeMapper is based on lexical information from the Metathesaurus. The lexical information of a concept 
consists of terms that can be used in free text to refer to that concept. We compiled a dictionary for the concepts in the 
semantic groups Anatomy, Chemicals & Drugs, Disorders, Genes & Molecular Sequences, Living Beings, Phenomena, 
Physiology, and Procedures of non-suppressible, English terms from several vocabularies including ICD-9 CM, ICD-10 CM, 
and MedDRA.4,5 A text-indexing engine Peregrine uses this dictionary to identify medical concepts in the case definition.6 Of 
note, while SPEAC focused on ICD-9/10-CM and MedDRA codes, the CodeMapper concepts shown in the table can be used 
to search for codes in other systems including SNOMED-CT, MeSH, ICPC-2 and Read-CTv3.  
 
CodeMapper has three screens.  
1. The first displays the free text entered by the user – in this case the Brighton case definition.   Medical concepts are 

automatically identified in the text and highlighted inline.  
2. The second displays the mapping as a table with one row for each medical concept, and one column for each targeted 

vocabulary.  Each cell contains the names of the codes that are used to represent the medical concept of the row in the 
targeted vocabulary of the column. The codes are displayed when the names are hovered over with the mouse. Several 
user operations are available for revising the mapping. The user can remove concepts from the mapping, search and 
add concepts, or retrieve more general and more specific concepts. The retrieved concepts are shown in a list and can 
be selected by the user for inclusion in the mapping. The user can also add or remove vocabularies that should be 
targeted by the mapping. After every operation, the codes are automatically updated and displayed in the table. 

3. The third shows a list of all operations that have been made, for later traceability of the mapping process. When the 
user saves the mapping, he has to provide a summary of the modifications, which is incorporated into the mapping 
history. The user can download the mapping as a spreadsheet file to incorporate the codes into extraction queries. The 
spreadsheet file comprises the original free-text case definition, the concepts of the mapping, the codes for the targeted 
vocabulary, and the full history of the mapping process.  

  
Codemapping was conducted by MS.  The output of the Codemapper concepts was reviewed by a medical expert (SK) 
familiar with the Preterm Birth Brighton case definitions for all Tier 1 AESI.  The concepts identified for Preterm Birth were 
considered relevant for background incidence rate determination as well as to study hypotheses related to Preterm Birth 
as a vaccine-product related reaction.     
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For a more detailed description of methodology see SO2-D2.3 Tier 1 AESI: ICD-9/10-CM and MedDRA Codes which is 
available in the CEPI Developers’ Toolbox and at the Brighton Collaboration website. 
 

6.2. Preterm Birth Background Incidence  
A systematic literature search to estimate the incidence of Preterm Birth in the population was conducted using the 
following search strategy:  
  
“Preterm birth” OR “premature birth” OR “premature delivery” 
 
AND ("Incidence"[Mesh:noexp] OR "incidence"[tiab])  
 
AND English[lang]  
 
AND ("2000/01/01"[PDAT]: "3000/12/31"[PDAT])  
 
AND ("Observational Study"[Publication Type] OR "Review"[Publication Type] OR "Systematic Review"[Publication Type] OR 
"Meta-Analysis"[Publication Type])  
 
NOT ("animals"[Mesh:noexp] NOT "humans"[Mesh:noexp])  
 
NOT ("Coronavirus"[Mesh:noexp] OR "coronavirus"[ti] OR "nCoV"[ti] OR "COVID"[ti] OR "SARS-CoV-2"[ti])  
 
NOT ("therapy"[ti] OR "therapies"[ti] OR "therapeutic"[ti] OR "treatment"[ti] OR "treatments"[ti] OR "drug"[ti] OR "drugs"[ti] 
OR "trial"[ti] OR "trials"[ti] OR "prevention"[ti] OR "prevent"[ti] OR "prevents"[ti]  OR "surgery"[ti] OR "procedure"[ti] OR 
"procedures"[ti]) 
  
Articles had to meet the following criteria:  

1. Original research/meta-analysis 
2. Population-based study (selecting the entire population or using probability-based sampling methods) 
3. Reported an incidence estimate (or raw numbers that allowed the calculation of an estimate).   

   
If multiple articles reported data from the same study population, the most comprehensive data were used. When studies 
reported on different data collection years or subgroups (sex, age), efforts to include all nonoverlapping data were 
made.  Age, sex, study location, sources of ascertainment, and definitions/diagnostic criteria for Preterm Birth were 
extracted. Preterm Birth incidence estimates, raw numbers, and confidence intervals (CIs) (when provided) were recorded 
along with any stratified results by age, sex, or year of data collection.   
 
Articles were screened by a single medical reviewer. Screened in articles were reviewed and relevant data abstracted for 
inclusion in the background rate table (MRV) when novel articles were found from systematic reviews, these were included. 
The spreadsheet with all extracted background incidence data is available in the CEPI Developers’ Toolbox and on the 
Brighton Collaboration website.  
 

6.3. Preterm Birth Risk Factors   

A risk factor is “an exposure, behavior, or attribute that, if present and active, clearly alters the occurrence of a particular 
disease compared with an otherwise similar group of people who lack the risk factor”.  According to James Last dictionary of 
epidemiology version 4, a risk factor is an aspect of personal behavior or lifestyle, an environmental exposure, or an inborn 

https://speacproject.sharepoint.com/:b:/r/sites/Start/SPEAC%20DEVELOPERS/SPEAC%20DEVELOPERS/TOOLBOX/6.%20SPEAC%20Toolbox%20for%20Adverse%20Events%20of%20Special%20Interest/Tier%201%20AESI%20tools/SO2-D2.3.1_Tier%201%20AESI%20ICD-9%2010-CM%20and%20MedDRA%20Codes%20.pdf?csf=1&web=1&e=CDYR21
https://brightoncollaboration.us/wp-content/uploads/2020/11/SO2-D2.3.1_Tier-1-AESI-ICD-9-10-CM-and-MedDRA-Codes-.pdf
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or inherited characteristic, that, on the basis of epidemiologic evidence, is known to be associated with health-related 
condition(s) considered important to prevent. The term risk factor is rather loosely used, with any of the following 
meanings:  
1. An attribute or exposure that is associated with an increased probability of a specified outcome, such as the occurrence 
of a disease. Not necessarily a causal factor. A RISK MARKER.  
2. An attribute or exposure that increases the probability of occurrence of disease or another specified outcome. A 
DETERMINANT.  
3. A determinant that can be modified by intervention, thereby reducing the probability of occurrence of disease or other 
specified outcomes. To avoid confusion, it may be referred to as a modifiable risk factor.  
 
Risk factors can include infection, medication, diet, surgical or medical procedure, environmental location, stress, toxins, 
trauma and vaccine. Attribute includes genetic makeup, age, gender, ethnicity, social status, occupation. Behavior includes 
smoking, drinking, other substance abuse, sexual practices, level of physical activity. A standard tabular format, as shown 
in the appendices was used to summarize the key known risk factors for each AESI. Risk factors are only included if there is 
evidence for an association with the AESI.  
  
The published Brighton Case definition1 for Preterm Birth was reviewed for evidence related to associated risk factors. In 
addition, a systematic search was conducted to identify evidence for risk factors using the same search strategy shown for 
background incidence in section 6.2 above. The same expert (SK) screened all retrieved articles and set aside and reviewed 
all that pertained to the epidemiology of Preterm Birth. Additional relevant articles were found by a hand search of the 
included article reference list and articles identified after expert consultation. The included articles were used not only to 
inform the Risk factor table(s) in Appendix 3, but also guidance on real time investigation in Appendix 4. 
 
A PubMed search for articles focused on preterm birth following vaccination was conducted on August 10, 2022.  
A single reviewer (SK) screened the articles first on title and abstract to identify case reports, case series, reviews, descriptive 
and research studies focused on humans. Editorials, letters to the editor, other commentaries, erratum, guidelines and 
articles focused only on management or therapy were excluded. A full text review was conducted for all screened in articles. 
Articles were judged to be contributory or non-contributory for the purpose of the Companion guide which was to identify 
vaccine as a risk factor for preterm birth and to describe up to date information related to the preterm birth safety signal 
associated with maternal immunization. Hypothesis-testing studies as well as descriptive datalink or other epidemiologic 
studies that provided risk analyses (Incidence Rate, Incidence Reporting Ratio, Incidence Rate Difference) or 
disproportionality analyses (Reporting Odds Ratio, Information Component) or that systematically reviewed published case 
reports and case series or that provided endomyocardial histopathology were considered contributory.  
 

6.4. Preterm Birth Case Definition key caveats for diagnosis, data analysis and presentation 1  
The published Brighton case definition for Preterm Birth was reviewed and key aspects identified with particular relevance 
to real time assessment of Preterm Birth in the context of a clinical trial where it occurs as an AEFI. In addition, the guideline 
section of the published Preterm Birth case definition was reviewed, and key recommendations identified for data 
collection, analysis and presentation.    
 
For a more detailed description of methodology see SO1-D2.7 Guidance for CEPI Developers which is available in the CEPI 
Developers’ Toolbox.  

 

6.5. Tabular Checklist and Algorithms for Level of Certainty Determination 1 

https://speacproject.sharepoint.com/:b:/r/sites/Start/SPEAC%20DEVELOPERS/SPEAC%20DEVELOPERS/TOOLBOX/6.%20SPEAC%20Toolbox%20for%20Adverse%20Events%20of%20Special%20Interest/SO1_D2.7%20Guidance%20for%20CEPI%20Developers_V2.0.pdf?csf=1&web=1&e=5X9MjL
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The Brighton Collaboration case definition for Preterm Birth1 and assessment of GA was thoroughly and repeatedly 
reviewed by one individual (SK) to identify all clinical, laboratory and other criteria (e.g., temporal course of disease) used 
to define each and every case definition level of certainty.    
 
The Preterm Birth and assessment of GA criteria were displayed in a tabular format to enable recording of all relevant 
clinical data (based on history, physical examination, laboratory investigation and temporal criteria as relevant to each case 
definition) needed to meet each criterion.    
 
Algorithms were developed for each level of diagnostic certainty based on the values of each criterion as described in the 
published case definition.1 Two types of algorithm were developed for each case definition. For one, formulae based on the 
logic in the case definition were put into tables with each row representing a level of certainty. For the second a more visual 
decision tree algorithm was developed.      
 
For a more detailed description of methodology see Tabular checklist and Level of Certainty algorithms: SO2-D2.5.1.1-Tools 
for Tier 1 AESI Data Collection and Interpretation which is available in the CEPI Developers’ Toolbox.  
 

https://speacproject.sharepoint.com/:b:/r/sites/Start/SPEAC%20DEVELOPERS/SPEAC%20DEVELOPERS/TOOLBOX/6.%20SPEAC%20Toolbox%20for%20Adverse%20Events%20of%20Special%20Interest/Tier%201%20AESI%20tools/SO2-D2.5.1.1_Tier1%20AESI%20Tools_V1.1.pdf?csf=1&web=1&e=uEskdO
https://speacproject.sharepoint.com/:b:/r/sites/Start/SPEAC%20DEVELOPERS/SPEAC%20DEVELOPERS/TOOLBOX/6.%20SPEAC%20Toolbox%20for%20Adverse%20Events%20of%20Special%20Interest/Tier%201%20AESI%20tools/SO2-D2.5.1.1_Tier1%20AESI%20Tools_V1.1.pdf?csf=1&web=1&e=uEskdO
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