


[bookmark: _Toc387845981][bookmark: _Toc387846243][bookmark: _Toc387846688][bookmark: _Toc388007910][bookmark: _GoBack]S5 Text. Analysis Plan-Laboratory Findings

A trial of intermittent preventive treatment with sulfadoxine-pyrimethamine (IPTp-SP) versus intermittent screening and treatment (IST) for the control of malaria in pregnancy. 


                                               A supplement to the analysis plan
       
 Background

In July 2013, the MA05 investigators provided the DSMB with a locked database related to the clinical components of this trial and asked for permission to analyse these data prior to completion of all the laboratory analyses which, for a variety of reasons, had fallen behind schedule.  This request was made so that the important conclusions from this trial could be presented at the Multilateral Initiative on Malaria (MIM) meeting held in Durban in October 2013, the premier malaria meeting held only every 2-3 years. These analyses showed that in terms of the primary trial end points of low birth weight and maternal anaemia, IST is non-inferior to IPTp-SP, even though Plasmodium falciparum parasites in each of the four trial areas remain sensitive to SP.  A summary of these preliminary findings is presented in the appendix to this document.  Laboratory analyses have now been completed and a final database  is being compiled which contains data on (a) peripheral blood smears and (b) placental histology, both of which were outstanding when the clinical data base was locked on 30/07/2013. 

Ensuring that blinding was maintained after the code for the clinical database had been broken

All investigators involved in laboratory analyses, including the scientist who  read the placental slides, have remained blind to the study code of the women whose samples they were examining.  To ensure further the independence of the blood film readings, an independent data manager not linked to the trial in any way linked the dates on the blood films to the clinical contact dates held in the main (locked) data base.  Once pairs of blood films matching a clinical contact date had been identified by this process, an independent statistician not associated with the trial ran a pre-written Stata program to identify blood films that were discrepant according to the criteria being used for the RTS,S malaria vaccine trial, as described by Swysen et al 27.  The list of discrepant films was returned to the sites and a third reading done.  The third reading has been used to create an authoritative result (and density, for positive slides) for each study contact at which a blood film was taken, following the algorithm described by Swysen et al 27. In brief, in the case of slides originally discrepant on positivity (i.e. one positive, one negative), the third reading is considered definitive. In the case of  slides originally discrepant on parasite density (i.e. both positive, but parasite counts inconsistent), then the geometric mean of the two closest readings (on the log scale) is taken. 
Analysis of blood film results
Blood film results will be analysed as described in the original analysis plan (as a secondary outcome):
1) The prevalence of peripheral blood parasitaemia 
· at the final antenatal follow-up visit (visit 3)
· at the time of delivery 
· at the post-partum follow-up visit

2) Incidence of  clinical malaria1[footnoteRef:1] [1:   Defined as an illness accompanied by malaria parasitaemia occurring outside a routine antenatal clinic. ] 


Analysis of placental histological findings
The original analysis plan specified that data on placental malaria would be used for analysis of primary and secondary outcomes as follows:
Primary outcome 3).  Prevalence of placental malaria infection (past, chronic or acute phase) based on placental histology, among women for whom a sample is obtained.

Odds ratios will be used for the primary analysis of placental malaria.  The non-inferiority margin for risk of placental malaria was specified as 5%, assuming a prevalence of placental malaria in both groups of 25%. As used in the analysis of low birth weight (LBW), this can be re-expressed in terms of the odds ratio of 1.286 ( [30/70] / [25/75] ). This is equivalent to a risk difference of 5.53% at prevalence of 30%, and 6.15% at a prevalence of 40%. 

Secondary Outcome 4) Placental malaria detected by other methods:

The  initial analysis plan specified that the prevalence of placental malaria is each treatment group would also be determined using   methods other than histology  including 
· A positive placental blood film independent of histology
· A positive  RDT of placental blood, independent of histology
· A positive placental blood film or RDT of placental blood independent of histology.

The sensitivity and specificity of placental blood films and RDTs in diagnosing placental malaria will be calculated.    

Amendments to definition of placental malaria by histology 
The initial intention was to define placental malaria status following the method of Ismail et al. 28 which is a minor modification of the widely used classification of Bulmer et al . [3] The Ismail classification defines the status of the placenta  as follows:
· not infected (no evidence of parasites or pigment)
· acute infection (parasites present, with absent or minimal pigment deposition within fibrin or cells within fibrin)
· chronic infection (presence of parasites and a significant amount of pigment deposition in fibrin or cells within fibrin)
· past infection (presence of pigment with absence of parasites).
An active infection is defined as either an acute or chronic infection, i.e. any sample where parasites are observed.  
A restricted version of the placental histology data base, (which contained no information on treatment group, randomisation or any other outcomes, and from which the ID number was removed) has been reviewed.  This preliminary screen showed that, overall, the prevalence of pigment is very high, particularly in the samples from Ghana and Burkina Faso.  Differentiation of malaria pigment from formalin pigment that precipitates from the formalin solution in which placental samples are preserved is not possible without the use of birefrigent microscopy.  In addition, other precipitates may be mistaken as malaria pigment.  Thus, it is likely that some of the examples of ‘malaria pigment’, reported in this, as in many previous studies is artefactual.  Misclassification occurring in this way is likely to be non-differential and thus to mask any true differences in the prevalence of malaria infection of the placenta between the two treatment groups. For this reason, we propose  the presence of active placental malaria infection (presence of infected maternal erythrocytes of any density), regardless of the level of malaria pigment present, as the primary measure of a malaria infected placenta as this is likely to be the most specific definition.  However, we will present also results for the presence of pigment in fibrin or macrophages as shown in the dummy table below. The presence of inflammatory changes will also be tabulated.
Dummy table for placental malaria histology
	
	All
	IPTp group (N)
	IST group (N)
	Odds ratio OR Risk difference^ (95% CI)
	p-value

	Active infections
	 % (N)
	% (N)
	 % (N)
	
	

	Acute infections
	 % (N)
	% (N)
	 % (N)
	
	

	Chronic infections
	 % (N)
	% (N)
	 % (N)
	
	

	
	
	
	
	
	

	Pigment in fibrin$ 
	
	
	
	
	

	None
	 % (N)
	% (N)
	 % (N)
	
	

	Mild
	 % (N)
	% (N)
	 % (N)
	
	

	Moderate
	 % (N)
	% (N)
	 % (N)
	
	

	Abundant
	 % (N)
	% (N)
	 % (N)
	
	

	
	
	
	
	
	

	Pigment in macrophages$
	
	
	
	
	

	None
	 % (N)
	% (N)
	 % (N)
	
	

	Mild
	 % (N)
	% (N)
	 % (N)
	
	

	Moderate
	 % (N)
	% (N)
	 % (N)
	
	

	Abundant
	 % (N)
	% (N)
	 % (N)
	
	

	
	
	
	
	
	

	Pigment in fibrin and macrophages$
	
	
	
	
	

	None
	 % (N)
	% (N)
	 % (N)
	
	

	Mild
	 % (N)
	% (N)
	 % (N)
	
	

	Moderate
	 % (N)
	% (N)
	 % (N)
	
	

	Abundant
	 % (N)
	% (N)
	 % (N)
	
	


 
Acute infection: Infected maternal erythrocytes and no or minimal pigment.  Chronic infection: Infected maternal erythrocytes and moderate or abundant pigment.  $ Percentages / Numbers shown for children without active infection. ^ Risk differences will be presented if overall prevalence is close to 25%, otherwise the odds ratio  will be used.
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