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Section 1. Background and objectives
In response to the coronavirus disease (COVID-19) pandemic, the World Health Organization (WHO) 
launched a global COVID-19 anonymized clinical data platform (WHO Global Clinical Platform) in 
2020.1 It is intended to provide Member States with a standardized approach and platform to collect 
clinical data to better characterize the natural history of the disease, identify risk factors for severe 
disease and describe treatment interventions. The use of a single standardized clinical data tool 
enables aggregation and analysis of clinical data from around the world to gain a better understanding 
of the disease, inform the public health response and prepare for large-scale clinical trials. 

Recognizing the limited evidence on the clinical characteristics of COVID-19 among pregnant and recently 
pregnant women, the UNDP-UNFPA-UNICEF-WHO-World Bank Special Programme of Research, 
Development and Research Training in Human Reproduction (HRP), Department of Sexual and Reproductive 
Health and Research (SRH), World Health Organization outbreak group led the effort to develop a pregnancy 
module to complement the core case report form (Core CRF). The purpose of this clinical data tool parallels 
that of the Core CRF – to gain a better understanding of the disease among pregnant women, inform the public 
health response for this special population and prepare for further investigations. 

This statistical analysis plan (SAP) provides exploratory objectives which may generate hypotheses for 
further investigation. 

Note: The current pregnancy module SAP should be considered in conjunction with the core SAP for 
analysis of all non-pregnancy-related outcomes. This SAP has been expanded to include pregnancy-
related outcomes (see Fig. 1).

Fig. 1. Algorithm for completion of pregnancy module in women of reproductive age (15–49 years of age)

Note: The pregnancy module is an addendum at the end of the Core CRF with questions pertaining to 
pregnancy, maternal and neonatal characteristics.

1 https://www.who.int/teams/health-care-readiness-clinical-unit/covid-19/data-platform 
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Section 2. Specific objectives
Primary objectives 
1. Description of clinical characteristics
Describe the demographic features, clinical features, underlying conditions, medications, therapeutic 
interventions, supportive care, laboratory markers, vaccination status, and clinical outcomes (hereafter, 
collectively called clinical characteristics) among pregnant or recently pregnant women (defined as the 
end of pregnancy within 21 days of symptom onset) hospitalized with COVID-19, at admission and 
during hospitalization.2

2. Association of clinical characteristics with outcomes
Evaluate pregnancy, maternal and neonatal outcomes among women with COVID-19 who were 
pregnant or whose pregnancy ended within 21 days of symptom onset, as observed from the time  
of hospital admission through to death or discharge.

Exploratory objectives
3. Explore associations between maternal and pregnancy characteristics and severity of COVID-19  

at admission to hospital in women who were pregnant or whose pregnancy ended within 21 days  
of symptom onset.

4.  Explore associations between maternal and pregnancy characteristics and pregnancy, maternal and 
neonatal outcomes in hospitalized women with COVID-19 who were pregnant or whose pregnancy 
ended within 21 days of symptom onset. 

Section 3. Inclusion criteria and sources  
of information/data
Any patient aged 15–49 from contributing health care facilities who was pregnant or whose pregnancy 
ended within 21 days of symptom onset, as noted from the time of hospital admission, and with 
laboratory-confirmed or clinically suspected COVID-19 will be included in this surveillance study. Data 
may be collected either retrospectively or prospectively. Date of admission will be deemed an essential 
criterion for inclusion in the analytic sample.

2  Descriptive analysis of COVID-19 clinical characteristics at hospital admission and during hospitalization among pregnant women or those 
whose pregnancy ended within 21 days of symptom onset, and clinical outcomes related to COVID-19 (mortality, oxygen requirement, inva-
sive mechanical ventilation, length of stay) will be performed through the core COVID-19 CRF and core SAP. These results will be reported 
together with other pregnancy, maternal and neonatal outcomes that are described in the current pregnancy module SAP. 



3

Section 4. Definitions
All definitions in this section refer to variables and their categories as published on the Pregnancy 
Modules of the Core CRF.3

Definitions pertaining to maternal, pregnancy and neonatal outcomes
Maternal outcomes: 
• Maternal death

If yes, underlying cause of death: 
abortive outcome; hypertensive disorders in pregnancy, childbirth and the puerperium; obstetric 
haemorrhage; pregnancy-related infection; other obstetric complication not included in causes above; 
unanticipated complications of management (e.g. anaesthesia-related complications); indirect maternal 
death; obstetric death of unspecified cause; and deaths from a coincidental cause (e.g. motor vehicle 
collision or accident)

• Other maternal outcomes/pregnancy complications: 
gestational diabetes; gestational hypertension; anaemia (Hb < 11g/dL); hyperemesis; intrauterine growth 
restriction; placenta previa/accreta/percreta; bacterial infection prior to hospital visit; pre-eclampsia/
eclampsia; placental abruption; preterm contractions; preterm labour; preterm rupture of membranes; 
early or mid-term miscarriage; embolic disease; anaesthetic complication; haemorrhage, and type of 
haemorrhage (antepartum/intrapartum, postpartum haemorrhage, abortion-related haemorrhage).

Pregnancy outcomes: 
• undelivered, spontaneous abortion; induced abortion; missed abortion; fresh stillbirth; macerated 

stillbirth; livebirth; post-abortion/postpartum on admission.

Neonatal outcomes: 
• Gestational age (weeks): ≤ 12; 12–27; 28–31; 32–36 and 37+
• Birth weight (BWT) (in g): ≤ 2500 and > 2500 
• Neonatal death (days): 0; 1–7 days; 8–28 days
• APGAR scores (1 and 5 mins) 
• Neonatal cause of death: preterm/low birth weight; birth asphyxia; infection; birth trauma; congenital/

birth defect; other and unknown
• Congenital malformations: neural tube defects; microcephaly; congenital malformations of ear; 

congenital heart defects; orofacial clefts; congenital malformations of digestive system; congenital 
malformations of genital organs; abdominal wall defects; chromosomal abnormalities; reduction 
defects of upper and lower limbs; talipes equinovarus (clubfoot).

3 https://apps.who.int/iris/rest/bitstreams/1287196/retrieve
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Classification of clinical severity at hospital admission
Cases were defined as severe or critical if they met one or more of the following conditions at 
hospital admission:
• SpO2: <90% on room air
• respiratory rate: > 30 breaths/min in adults and children over 5 years old; ≥ 60 breaths/min in  

children under 2 months old; ≥ 50 in children 2–11 months old; ≥ 40 in children 1–5 years old 
• received extracorporeal membrane oxygenation (ECMO) 
• admitted to an intensive care unit (ICU) 
• received an inotrope or vasopressor 
• received oxygen therapy, either invasive or non-invasive ventilation. 

Cases not meeting the conditions described above, and those meeting the conditions below, were 
considered as mild or moderate: 
• SpO2: ≥ 90% without supplemental oxygen 
• respiratory rate: ≤ 30 breaths/min in adults and children over 5 years old; < 60 breaths/min in children 

under 2 months old; < 50 in children 2–11 months old; < 40 in children 1–5 years old 
• did not receive oxygen therapy, either invasive or non-invasive ventilation.

Definitions pertaining to other characteristics
• currently pregnant: pregnant: not in labour; pregnant: in labour
• recently pregnant: post-abortion or post-miscarriage; postpartum: post delivery 
• number of days postpartum at admission:  

0 (pregnancy ended same day of hospitalization); 1–7 days; 8–14 days; 15–21 days
• gestational age (GA) at admission (if admitted pregnant): 

≤ 12 weeks (1st trimester); 13–26 weeks (2nd trimester); ≥ 27 weeks (3rd trimester)
• if abortion/miscarriage occurred prior to admission: number of days elapsed: 

0 (abortion/miscarriage occurred same day of hospitalization); 1–7 days; 8–14 days; 15–21 days
• number of previous pregnancies beyond 22 weeks’ gestation: 0; 1–2; 3–4; 5+
• number of previous vaginal deliveries: 0; 1–2; 3–4; 5+
• number of previous caesarean deliveries: 0; 1; 2; 3+
• mode of delivery: vaginal delivery or caesarean section.
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Section 5. Statistical methods for specific 
objectives
Primary objective 1: 
To describe the demographic features, clinical features, underlying conditions, medications, therapeutic 
interventions, supportive care, laboratory markers, vaccination status and clinical outcomes (hereafter, 
collectively called clinical characteristics) among pregnant, or recently pregnant women (defined as 
the end of pregnancy within 21 days of symptom onset) hospitalized with COVID-19, at admission and 
during hospitalization.

The statistical methods will be aligned with those outlined in the WHO Global Clinical Platform Core 
SAP4 conducted on this subgroup of women who were either pregnant or whose pregnancy ended 
within 21 days of symptom onset.

Primary objective 2:
To describe pregnancy, maternal and neonatal outcomes among women with COVID-19 who were 
pregnant or whose pregnancy ended within 21 days of symptom onset, as observed from time of 
hospital admission through to death or discharge.

Descriptive analysis will be performed to describe:
1. Pregnancy status at admission including labour status, whether postpartum, post-abortion/miscarriage.
2. Pregnancy characteristics as reported at admission including gestational age if pregnant, 

gestational age at pregnancy end if post-abortion/postpartum, number of foetuses, obstetric history, 
medication during pregnancy, pregnancy related signs and symptoms, foetal heart rate during 
hospitalization and pregnancy-related comorbidities.

3. Management during the hospitalization including monitoring antenatal/postnatal care indicators, 
pregnancy follow-up outcomes, supportive care, medications and maternal treatment during hospitalization.

4. Pregnancy, perinatal and neonatal outcomes including maternal outcomes and breastfeeding status. 
5. Simple descriptive analysis of laboratory samples taken for SARS-CoV-2 testing, collected at any 

time during the hospitalization.

Data will be presented descriptively as either (N, %) for categorical variables; or N, Mean (standard 
deviation [SD]), Median (interquartile range [IQR]), Min, Max for continuous variables. The descriptive 
analysis will be provided according to the overall sample of pregnant women hospitalized; but also 
stratified according to pregnancy status at the time of COVID-19 diagnosis. 

Stratification variable: Pregnancy status upon admission – two categories:
1. Currently pregnant 
2. Recently pregnant (postpartum, pregnancy ended, post-abortion or termination of pregnancy within 

21 days of symptom onset).

4 4 https://apps.who.int/iris/rest/bitstreams/1355173/retrieve 
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Variables for the descriptive statistics
Table 1. Clinical characteristics at hospital admission

I. Baseline characteristics on admission See Core SAP  
for further details

Pregnancy status upon admission n (%)

Number of days postpartum at admission (among women postpartum  
≤ 21 days):  

Mean (SD)/Median (IQR),  
Min, Max n (%)

Breastfeeding at admission (among women postpartum ≤ 21 days): n (%)

Post-abortion or miscarriage at admission n (%)

Number of foetuses at admission Mean (SD)/Median (IQR),  
Min, Max

Gestational age (GA) at admission (if admitted pregnant) Mean (SD)/Median (IQR),  
Min, Max n (%)

Vaccination status n (%)

II. Abortion or miscarriage (prior to admission) 

If abortion/miscarriage occurred prior to admission:  
number of days elapsed

Mean (SD)/Median (IQR),  
Min, Max n (%)

COVID-19 symptoms at the time of abortion/miscarriage  
(occurring prior to admission) n (%)

III. Obstetric history 

Number of previous pregnancies beyond 22 weeks’ gestation: Mean (SD)/Median (IQR),  
Min, Max n (%)

Number of previous vaginal deliveries: Mean (SD)/Median (IQR),  
Min, Max n (%)

Number of previous caesarean deliveries: Mean (SD)/Median (IQR),  
Min, Max n (%)

IV. Intrapartum and neonatal outcome history

Preterm birth (< 37 weeks GA) n (%)

Congenital anomaly in previous delivery n (%)

Stillborn in previous delivery n (%)

Neonatal death (0–6 days) in previous delivery n (%)

Weight < 2500 g in previous delivery n (%)

Weight > 4500 g in previous delivery n (%) 

V. Alcohol and illicit drug use during current pregnancy

Alcohol consumption n (%)

Illicit and recreational drug use n (%)

VI. Medications during this pregnancy (prior to onset of current episode)

Medications for fever 
• Acetaminophen/paracetamol 
• Non-steroidal anti-inflammatory drugs (NSAIDs) 
• Any fever medication  
• Other 

n (%)
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Table 1. contd

Anticonvulsants n (%)

Anti-nausea n (%)

Prenatal vitamins and micronutrients n (%)

Antivirals n (%)

Antibiotics n (%)

VII. Foetal heart rate at (first available data at presentation/admission) (only for pregnant women) 

Foetal bradycardia (< 110 beats per minute) 
Foetal tachycardia (> 160 beats per minute) 
Either foetal bradycardia or tachycardia

Mean (SD)/Median  
(IQR), Min, Max n (%)

Table 2. Characterization of ICU stay (upon ICU admission, follow-up, daily or as frequently as feasible)

Characterization of hospital course See Core SAP  
for further details 

Medications received n (%)

Supportive care
Mean (SD)/Median 
(IQR), Min, Max
n (%)

Diagnostics/pathogen testing n (%)

Complications n (%)

Highest severity during hospitalization n (%)

II. Foetal heart rate (as above) 

III. Maternal treatment at any time during hospital stay 

Tocolysis n (%)

Induction of labour n (%)

Blood transfusion n (%)
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Table 3. Clinical outcomes at discharge (maternal, pregnancy and neonatal)

I. Clinical outcomes at hospital discharge/death

Mortality n (%)

Oxygen requirement (for COVID-19-related reasons) n (%)

Invasive mechanical ventilation n (%)

Length of stay related to COVID-19 infection at discharge
Mean (SD)/Median 
(IQR), Min, Max
n (%)

II. Status at end of hospital care/stay 

Outcome
• Discharged alive
• Hospitalized
• Transferred
• Death
• Palliative discharge
• Unknown

Refer to core SAP

Highest oxygen requirement Refer to core SAP

Length of hospital stay Refer to core SAP

Length of ICU/HDU stay Refer to core SAP

Ability to self-care at discharge versus before illness 
• Same as before illness
• Worse
• Better
• Unknown

Refer to core SAP

III. Pregnancy, delivery and maternal outcomes

Delivery during hospital admission n (%)

Mode of delivery n (%)

Onset of labour occurred n (%)

Amniotic fluid at delivery n (%)

Other maternal outcomes/pregnancy outcomes and complications
n (%)
Refer to section  
on definitions

IV. Pregnancy and maternal outcomes at discharge

Pregnancy outcomes 
n (%)
Refer to section  
on definitions 

Maternal outcomes 
Maternal death

n (%)
Refer to section  
on definitions

V. Sample collection 

• Amniotic fluid 
• Placenta
• Cord blood
• Vaginal swab 
• Faeces/rectal 
• Pregnancy tissue in the case of foetal demise/induced abortion 
• Breastmilk

n (%)
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Table 3. contd

VI. Neonatal outcomes 

Infant COVID-19 lab result n (%)

APGAR score at 5 minutes Mean (SD)/Median 
(IQR), Min, Max

Gestational age (GA) at birth (in weeks) n (%)

Birth weight (BWT) in g
Mean (SD)/Median 
(QIR), Min, Max
n (%)

Respiratory distress symptoms (RDS)

Neonatal death
Age (in days) at neonatal death

Mean (SD)/Median 
(IQR), Min, Max
n (%)

Primary cause of neonatal death
n (%)
Refer to section  
on definitions

Any congenital anomalies
Type of congenital anomalies (if present)

n (%)
Refer to section  
on definitions

Exploratory objective 1: 
To explore associations between maternal and pregnancy characteristics and severity of disease in 
women with COVID-19 who were pregnant or whose pregnancy ended within 21 days of symptom 
onset. These will be conducted only as exploratory analyses because the data are surveillance-based 
(not selected randomly from the population) and therefore have limitations. Consequently, the analyses 
will be simple. Cross-tabulations of severity of disease vs some explanatory variables or some factors 
of interest will be done.

Outcome 1 (3 categories): Severity of disease (mild, severe, death) (see Table 1) 
Outcome 2 (dichotomous): Death (proportion) (if death among the pregnant women in the CRF-P 
data is not rare) 
Outcome 3 (dichotomous): Severe disease or death (proportion) vs mild.

The WHO definition for clinical severity, as defined in the definitions section, will be used for 
classification of severity at admission.

Potential risk factors to be evaluated: 
Age (continuous and/or categorical), race/ethnicity, BMI (categorical), parity, gestational age, number of 
foetuses, tobacco use, alcohol use, hypertension, diabetes mellitus, other comorbidities.

Exploratory objective 2: 
To explore associations between maternal and pregnancy characteristics and pregnancy, maternal 
and neonatal outcomes in women with COVID-19 who were pregnant or delivered within 21 days of 
symptom onset to raise hypotheses for further investigation.

These will be conducted only as exploratory analyses because of the limitations of surveillance-based (not 
selected randomly from the population) data. Consequently, the analyses will be simple. Cross-tabulations 
of the adverse outcomes vs some explanatory variables or some factors of interest will be done.



10

Adverse pregnancy outcomes:
• preterm contractions
• preterm labour 
• preterm rupture of membranes 
• early or mid-term miscarriage 
• intrauterine foetal demise
• stillbirth
• maternal death or severe morbidity: classification of severity definition used is the same as per core SAP
• infant tested positive for COVID-19 (baby’s data will be linked to maternal risk factor data using the 

baby ID linked to maternal ID).

Potential risk factors to be evaluated: 
Age (continuous and/or categorical), BMI (categorical), parity, gestational age, number of foetuses, 
tobacco use, alcohol use, hypertension, diabetes mellitus and other comorbidities, obstetric 
complications, severity of disease.

Section 6. Statistical considerations
Missing data: For each analysis, the denominator will represent data that are available. Hospital 
admission date will be considered essential and critical to ascertain the hospitalized population to be 
analysed. Records with missing admission dates will be excluded from the analysis unless there is 
confirmation from data contributors that data refer to a cohort of hospitalized patients. It is understood 
that some data variables could be missing in entire data sets (if collected retrospectively) or in some 
individual cases. Due to this potential heterogeneity, imputation will not be done but may be considered 
on a case-by-case basis.

Statistical software: All analyses will be conducted in SAS version 9.4, © 2016 by SAS Institute Inc., 
Cary, NC, USA or in R version 3.6.3 (R: A Language and Environment for Statistical Computing, R Core 
Team, R Foundation for Statistical Computing, Vienna, Austria 2020, https://www.R-project.org).






