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Pre-­‐eclampsia	
  defined	
  

•  Defini5on	
  (classical)	
  
–  Hypertension	
  

•  sBP	
  ≥140mmHg	
  and/or	
  dBP	
  ≥90mmHg	
  
–  Significant	
  proteinuria	
  

•  ≥300mg	
  protein/24	
  hours	
  
•  ≥30mg	
  protein/mmol	
  crea5nine	
  on	
  spot	
  urinary	
  
protein:crea5nine	
  ra5o	
  

•  ≥++	
  dips5ck	
  proteinuria	
  

•  This	
  paradigm	
  does	
  not	
  fully	
  recognise	
  the	
  systemic	
  nature	
  
of	
  pre-­‐eclampsia	
  	
  



Pre-­‐eclampsia	
  redefined	
  
pre-eclampsia is more than hypertension & proteinuria 



PRE-­‐EMPT	
  overview	
  

•  Five objectives 
– Prevention 
– Monitoring 
– Treatment 
– Global Pregnancy CoLaboratory 
– Knowledge translation 



Preven5on	
  
the	
  Calcium	
  And	
  Pre-­‐eclampsia	
  trial	
  
PI:	
  Justus	
  Hofmeyr	
  



•  Ra5onale	
  
–  In	
  diet-­‐deficient	
  (calcium	
  <600mg/d)	
  women,	
  calcium	
  
supplementa5on	
  (≥1000mg/d)	
  in	
  2nd	
  half	
  of	
  pregnancy	
  
decreases	
  the	
  incidence	
  of	
  pre-­‐eclampsia	
  

•  i.e.,	
  proteinuric	
  GH	
  (RR	
  0.68	
  [95%	
  CI	
  0.49,	
  0.94])	
  	
  

–  Is	
  the	
  reduc5on	
  in	
  pre-­‐eclampsia	
  an	
  epiphenomenon	
  of	
  
decreasing	
  BP	
  by	
  3-­‐5mmHg?	
  

–  Might	
  calcium	
  mask	
  risks	
  (e.g.,	
  HELLP)?	
  

–  Might	
  earlier	
  (preconceptual	
  &	
  early	
  pregnancy)	
  calcium	
  
have	
  greater	
  effect?	
  

Calcium	
  And	
  Pregnancy	
  (CAP)	
  Trial	
  	
  
	
  



A	
  new	
  review	
  
low-­‐dose	
  calcium	
  and	
  pre-­‐eclampsia	
  preven5on	
  

•  Data	
  collec5on	
  and	
  analysis	
  
–  Randomised	
  and	
  quasi-­‐randomised	
  trials	
  of	
  low-­‐dose	
  
calcium	
  (<1g	
  /day),	
  with/without	
  other	
  supplements.	
  	
  

•  Main	
  results	
  
–  Pre-­‐eclampsia	
  reduced	
  consistently	
  (9	
  trials,	
  n=2234,	
  RR	
  0·∙38	
  
[0·∙28-­‐0·∙52])	
  

•  Conclusions	
  
–  Limited	
  data	
  consistent	
  with	
  reducing	
  the	
  risk	
  of	
  pre-­‐
eclampsia	
  &	
  have	
  implica5ons	
  for	
  current	
  WHO	
  guidelines	
  
and	
  their	
  global	
  implementa5on	
  

Hofmeyr	
  et	
  al.	
  BJOG	
  2014	
  



•  Trial	
  design	
  
–  Placebo-­‐controlled	
  RCT	
  

•  Popula5on	
  	
  
–  South	
  Africa,	
  Zimbabwe,	
  &	
  Argen5na	
  
–  Women	
  who	
  have	
  previously	
  experienced	
  severe	
  pre-­‐eclampsia	
  or	
  

eclampsia	
  (±	
  perinatal	
  loss),	
  who	
  are	
  planning	
  another	
  pregnancy	
  	
  

•  Enrolment	
  (before	
  pregnancy)	
  un5l	
  20wk	
  GA	
  	
  
–  Interven5on: 	
   	
  Calcium	
  supplementa5on	
  (500mg/d)	
  
–  Control:	
   	
   	
   	
  Placebo	
  

•  Both	
  arms	
  to	
  receive	
  Ca2+	
  from	
  20+0wk	
  

•  Outcomes	
  
–  Primary:	
   	
  pre-­‐eclampsia	
  (proteinuric	
  GH)	
  
–  Secondary	
  

Calcium	
  And	
  Pregnancy	
  (CAP)	
  Trial	
  	
  
	
  



Calcium	
  And	
  Pregnancy	
  (CAP)	
  Trial	
  	
  
	
  



Monitoring	
  
the	
  miniPIERS	
  model:	
  development	
  &	
  valida5on	
  
PI:	
  Peter	
  von	
  Dadelszen	
  
	
  



Data from CEMD ,UK 

Maternal	
  death	
  from	
  pre-­‐eclampsia	
  
by	
  diagnosis	
  –	
  UK;	
  1952	
  –	
  2008	
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Surveillance,	
  	
  
Timed	
  delivery	
  &	
  

Reproductive	
  choice	
  



PIERS	
  combined	
  adverse	
  maternal	
  outcome	
  



•  Study	
  design	
  
–  miniPIERS	
  recruited	
  2081	
  women	
  with	
  HDP-­‐complicated	
  
pregnancies	
  admiped	
  to	
  facili5es	
  in	
  less-­‐developed	
  countries 

miniPIERS	
  
study	
  design	
  

Stellenbosch	
  University,	
  Cape	
  Town,	
  RSA

UNIFESP,	
  São	
  Paulo,	
  BRA

Makerere University,	
  Kampala,	
  UGA

Aga	
  Khan	
  University,	
  Karachi,	
  PAK

Fiji	
  School	
  of	
  Medicine,	
  Suva,	
  FIJ

Payne	
  et	
  al.	
  PLoS	
  Med	
  2014	
  



miniPIERS	
  model	
  
development	
  &	
  valida5on	
  with	
  bootstrapping	
  

•  AUC	
  ROC	
  =	
  0.77	
  [95%	
  CI	
  0.73,	
  0.81]	
  

•  Includes	
  
–  Parity	
  (0,	
  ≥1),	
  gesta5onal	
  age,	
  maternal	
  chest	
  pain/dyspnoea,	
  

maternal	
  headache/visual	
  disturbances,	
  maternal	
  abdominal	
  pain	
  
with	
  bleeding,	
  sBP,	
  and	
  dips5ck	
  proteinuria	
  

•  Dips5ck	
  proteinuria	
  not	
  a	
  necessary	
  component	
  -­‐	
  included	
  
for	
  face	
  validity	
  	
  
–  Highly	
  predic5ve	
  of	
  perinatal	
  mortality	
  	
  

•  4+:	
  OR	
  =	
  7.1	
  [95%	
  CI	
  3.3,	
  15.5]	
  

Payne et al. PLoS Med 2014 



miniPIERS	
  model	
  +	
  SpO2	
  
	
  



miniPIERS	
  model	
  +	
  SpO2	
  	
  
	
  



miniPIERS	
  model	
  +	
  SpO2	
  	
  
	
  



PIERS	
  on	
  the	
  Move	
  

Dunsmuir et al. IEEE J Biomed Health Inform 2014 



Treatment	
  
the	
  Community-­‐Level	
  Interven5ons	
  in	
  Pregnancy	
  (CLIP)	
  trials	
  
PI:	
  Peter	
  von	
  Dadelszen	
  
	
  



CLIP	
  FEASIBILITY	
  STUDIES	
  

PIs:	
  Rahat	
  Qureshi	
  &	
  Peter	
  von	
  Dadelszen	
  



•  Mul5ple	
  methods	
  of	
  data	
  collec5on	
  employed	
  to	
  explore	
  
feasibility	
  of	
  the	
  CLIP	
  Trial	
  

–  Focus	
  Group	
  Discussions	
  	
  
–  In	
  Depth	
  Interviews	
  	
  
–  Document	
  Review	
  
–  Par5cipatory	
  Observa5on	
  	
  
–  Facility	
  Assessment	
  	
  
–  Self-­‐Administered	
  Ques5onnaires	
  	
  
–  Community	
  Surveillance	
  	
  

CLIP	
  Feasibility	
  Studies	
  	
  
methods	
  



•  Three	
  supplements	
  to	
  BMC	
  Reproduc7ve	
  Health	
  
–  December	
  2015	
  

•  Mixed-­‐methodology	
  for	
  assessing	
  the	
  feasibility	
  of	
  Community	
  Level	
  Interven5ons	
  for	
  
Pre-­‐eclampsia	
  in	
  South	
  Asian	
  and	
  African	
  contexts	
  

•  Community	
  percep5ons	
  of	
  pre-­‐eclampsia	
  (all	
  four	
  countries)	
  
•  Health	
  care	
  seeking	
  behaviours	
  for	
  obstetric	
  care	
  (all	
  four	
  countries)	
  

–  Women	
  Deliver	
  2016	
  
•  Human	
  resource	
  constraints	
  and	
  the	
  prospect	
  of	
  task-­‐shiuing	
  (all	
  four	
  countries)	
  
•  Community	
  health	
  worker	
  knowledge	
  and	
  management	
  of	
  pre-­‐eclampsia	
  (all	
  four	
  

countries)	
  
•  The	
  influence	
  of	
  rela5onships	
  on	
  maternal	
  well-­‐being	
  in	
  Mozambique	
  
•  The	
  spa5al	
  epidemiology	
  of	
  maternal	
  deaths	
  in	
  Gaza	
  and	
  Maputo	
  provinces,	
  

Mozambique	
  
•  Personal	
  rela5onships,	
  social	
  capital	
  and	
  resilience	
  in	
  Southern	
  Mozambique	
  	
  	
  

–  RCOG	
  World	
  Congress	
  2016	
  
•  Es5mates	
  of	
  pre-­‐eclampsia,	
  maternal	
  and	
  perinatal	
  mortality:	
  results	
  from	
  the	
  

Community	
  Level	
  Interven5ons	
  for	
  Pre-­‐eclampsia	
  (CLIP)	
  baseline	
  surveys	
  (all	
  four	
  
countries)	
  

	
  

CLIP	
  Feasibility	
  Studies	
  	
  
publica5ons	
  



CLIP	
  sites	
  	
  
≈87,000	
  pregnant	
  women	
  
	
  

Maputo	
  &	
  Gaza	
  Provinces	
  
Mozambique	
  

Ogun	
  State	
  
Nigeria	
  

Karnataka	
  State	
  
India	
  

Sindh	
  Province	
  
Pakistan	
  



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
  	
   	
  Triage/Transport/Treatment	
  
sBP	
  ≥160 	
   	
   	
  Triage/Transport/Treatment	
  
eclampsia 	
   	
   	
  Triage/Transport/Treatment	
  
pv	
  bleeding	
  (presumed	
  abrup5on)	
   	
  Triage/Transport/Treatment	
  
++++	
  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  stroke,	
  

coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  protein,	
  
absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
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  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
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  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
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  3	
  DELAYS	
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  p	
  ≥25% 	
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  bleeding	
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  abrup5on)	
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  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  stroke,	
  

coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  protein,	
  
absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
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App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
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  Triage/Transport/Treatment	
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  Triage/Transport/Treatment	
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  (presumed	
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  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  stroke,	
  

coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  protein,	
  
absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
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  (only	
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  repeated	
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  (if	
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  ≥25%,	
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  not	
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  PHC)	
  
urgent	
  transport	
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  movements	
  ≥12h 	
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home-­‐based	
  	
  
(±	
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  to	
  PHC)	
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  PHC-­‐based	
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  &	
  

ini5al	
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urgent	
  transport	
  (<4h)	
  
(if:	
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  p	
  ≥25%,	
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  ≥160,	
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  bleeding,	
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absent	
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  (if:	
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  <+
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  protein)	
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M&M	
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  for	
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ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
  	
   	
  Triage/Transport/Treatment	
  
sBP	
  ≥160 	
   	
   	
  Triage/Transport/Treatment	
  
eclampsia 	
   	
   	
  Triage/Transport/Treatment	
  
pv	
  bleeding	
  (presumed	
  abrup5on)	
   	
  Triage/Transport/Treatment	
  
++++	
  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  stroke,	
  

coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  protein,	
  
absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
  	
   	
  Triage/Transport/Treatment	
  
sBP	
  ≥160 	
   	
   	
  Triage/Transport/Treatment	
  
eclampsia 	
   	
   	
  Triage/Transport/Treatment	
  
pv	
  bleeding	
  (presumed	
  abrup5on)	
   	
  Triage/Transport/Treatment	
  
++++	
  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  stroke,	
  

coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  protein,	
  
absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



CLIP	
  sites	
  –	
  pilot	
  trials	
  
≈17,000	
  pregnant	
  women	
  
	
  

Maputo	
  &	
  Gaza	
  Provinces	
  
Mozambique	
  

Ogun	
  State	
  
Nigeria	
  

Karnataka	
  State	
  
India	
  

Sindh	
  Province	
  
Pakistan	
  



CLIP	
  pilot	
  trial	
  
interim	
  data	
  

•  Nigeria	
  
–  10,320	
  women	
  enrolled	
  
–  3248	
  women	
  visited	
  
–  5%	
  incidence	
  HDP	
  
–  121/163	
  (74%)	
  referrals	
  immediately	
  accepted	
  

•  Pakistan	
  
–  4356	
  women	
  enrolled	
  
–  1653	
  women	
  visited	
  
–  7.7%	
  incidence	
  HDP	
  
–  82/127	
  (65%)	
  referrals	
  immediately	
  accepted	
  

•  India	
  
–  2209	
  women	
  enrolled	
  
–  964	
  women	
  visited	
  
–  4.9%	
  incidence	
  HDP	
  
–  33/47	
  (70%)	
  referrals	
  immediately	
  accepted	
  



CLIP	
  site	
  –	
  CRADLE	
  device	
  	
  
≈87,000	
  pregnant	
  women	
  
	
  

Maputo	
  &	
  Gaza	
  Provinces	
  
Mozambique	
  

Ogun	
  State	
  
Nigeria	
  

Karnataka	
  State	
  
India	
  

Sindh	
  Province	
  
Pakistan	
  



Addi5onal	
  diagnos5c	
  performance	
  
Nigeria	
  

• Microlife	
  
•  CRADLE	
  BP	
  device	
  

Nathan et al. Blood Press Monit 2015 



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (only	
  if	
  sBP	
  ≥160,	
  dBP	
  ≥110;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  dBP	
  ≥110,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (if	
  sBP	
  ≥160,	
  dBP	
  ≥110,	
  SI	
  ≥1.7,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
  	
   	
  Triage/Transport/Treatment	
  
sBP	
  ≥160 	
   	
   	
  Triage/Transport/Treatment	
  
dBP	
  ≥110 	
   	
   	
  Triage/Transport/Treatment	
  
SI	
  ≥1.7 	
   	
   	
  Triage/Transport/Treatment	
  
eclampsia 	
   	
   	
  Triage/Transport/Treatment	
  
pv	
  bleeding	
  (presumed	
  abrup5on)	
   	
  Triage/Transport/Treatment	
  
++++	
  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  dBP	
  ≥110,	
  	
  

SI	
  ≥1.7,	
  stroke,	
  coma,	
  eclampsia,	
  pv	
  
bleeding,	
  ++++	
  protein,	
  absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



Addi5onal	
  diagnos5c	
  performance	
  
Mozambique	
  &	
  Pakistan	
  

•  LionsGate	
  Technologies	
  	
  
•  Phone	
  oximeter	
  ®	
  through	
  AudioOx®	
  port	
  

•  Adds	
  SpO2	
  to	
  miniPIERS	
  
•  Crowd-­‐funded	
  through	
  the	
  Sensor	
  Project	
  (hpp://
www.thesensorproject.org/)	
  



CLIP	
  sites	
  -­‐	
  oximetry	
  
≈87,000	
  pregnant	
  women	
  
	
  

Maputo	
  &	
  Gaza	
  Provinces	
  
Mozambique	
  

Ogun	
  State	
  
Nigeria	
  

Karnataka	
  State	
  
India	
  

Sindh	
  Province	
  
Pakistan	
  



App-­‐guided	
  CLIP	
  package	
  of	
  care	
  (≥1	
  trigger) 	
  	
  	
  	
  	
  	
  	
  	
  
750mg	
  methyldopa	
  po	
  	
  (if	
  sBP	
  ≥160;	
  not	
  repeated	
  in	
  PHC)	
  
10g	
  MgSO4	
  im 	
  (if	
  sBP	
  ≥160,	
  eclampsia,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding	
  +	
  sBP≥140;	
  not	
  repeated	
  in	
  PHC)	
  
urgent	
  transport	
  (if	
  sBP	
  ≥160,	
  SpO2	
  <93%,	
  eclampsia,	
  coma,	
  stroke,	
  miniPIERS	
  p	
  ≥25%,	
  pv	
  bleeding,	
  ++++	
  protein,	
  no	
  FM	
  ≥12h)	
  

App-­‐guided	
  CLIP	
  triggers	
  to 	
  	
  	
  	
  	
  	
  	
  	
  OVERCOMING	
  
ini5ate	
  community	
  interven5ons 	
  	
  	
  	
  	
  	
  	
  	
  THE	
  3	
  DELAYS	
  
miniPIERS	
  p	
  ≥25% 	
  	
   	
  Triage/Transport/Treatment	
  
sBP	
  ≥160 	
   	
   	
  Triage/Transport/Treatment	
  
SpO2	
  <93% 	
   	
   	
  	
  Triage/Transport/Treatment	
  
eclampsia 	
   	
   	
  Triage/Transport/Treatment	
  
pv	
  bleeding	
  (presumed	
  abrup5on)	
   	
  Triage/Transport/Treatment	
  
++++	
  proteinuria	
   	
   	
  Triage/Transport/Treatment	
  
absent	
  fetal	
  movements	
  ≥12h 	
   	
  Triage/Transport/Treatment	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  

home-­‐based	
  	
  
(±	
  transfer	
  to	
  PHC)	
  	
  

or	
  PHC-­‐based	
  
assessment	
  &	
  

ini5al	
  
management	
  

community	
  engagement	
  	
  
&	
  cHCP	
  educa5on	
  

urgent	
  transport	
  (<4h)	
  
(if:	
  miniPIERS	
  p	
  ≥25%,	
  sBP	
  ≥160,	
  SpO2	
  <93%,	
  
stroke,	
  coma,	
  eclampsia,	
  pv	
  bleeding,	
  ++++	
  

protein,	
  absent	
  FM	
  ≥12h)	
  

non-­‐urgent	
  transport	
  (<24h)	
  
	
  (if:	
  miniPIERS	
  p	
  <25%,	
  sBP	
  140-­‐159mmHg,	
  <+

+++	
  protein)	
  

facility	
  capacity	
  
enhancement	
  

CME/CPD	
  
M&M	
  reviews	
  

CEmOC	
  facility	
  for	
  
defini5ve	
  care	
  

ongoing	
  	
  BP	
  control	
  
ongoing	
  MgSO4 	
  	
  
delivery	
  –	
  IOL	
  vs	
  C/S	
  
newborn	
  care	
  



CLIP	
  
1°	
  outcome	
  

•  Maternal	
  death	
  (“maternal	
  death	
  rate”)	
  
–  deaths	
  during	
  pregnancy	
  or	
  ≤42d	
  of	
  pregnancy	
  (or	
  last	
  contact	
  day	
  if	
  contact	
  not	
  

maintained	
  to	
  42d)	
  /1,000	
  iden5fied	
  pregnancies	
  

•  Maternal	
  morbidity	
  	
  
–  one/more	
  life-­‐threatening	
  complica5ons	
  of	
  pregnancy	
  during	
  pregnancy	
  or	
  ≤42d	
  

of	
  pregnancy	
  (or	
  last	
  contact	
  day	
  if	
  contact	
  not	
  maintained	
  to	
  42d)	
  /1,000	
  
iden5fied	
  pregnancies	
  

•  Perinatal	
  &	
  late	
  neonatal	
  death	
  	
  (“perinatal	
  death	
  rate”)	
  
–  IUFD	
  [≥20+0	
  and/or	
  ≥500g],	
  early	
  neonatal	
  mortality	
  [d0-­‐6	
  of	
  postnatal	
  life]	
  and	
  

late	
  neonatal	
  mortality	
  [d7-­‐28	
  of	
  postnatal	
  life]/1,000	
  iden5fied	
  pregnancies	
  

•  Neonatal	
  morbidity	
  	
  
–  non-­‐lethal	
  events	
  of	
  seizure	
  and	
  coma	
  during	
  d0-­‐28	
  of	
  postanatal	
  life	
  /1,000	
  

iden5fied	
  pregnancies	
  



CLIP	
  defini5ve	
  trial	
  
updates	
  

•  Nigeria	
  
–  Start	
  date:	
  15	
  March	
  2015	
  

•  Mozambique	
  
–  Start	
  date:	
  1	
  April	
  2015	
  (pending	
  MgSO4	
  sourcing)	
  

•  Pakistan	
  
–  Start	
  date:	
  18	
  January	
  2015	
  

•  India	
  
–  Start	
  date:	
  1	
  November	
  2014	
  



IPD	
  meta-­‐analysis	
  
≈87,000	
  pregnant	
  women	
  
	
  

Maputo	
  &	
  Gaza	
  Provinces	
  
Mozambique	
  

Ogun	
  State	
  
Nigeria	
  

Karnataka	
  State	
  
India	
  

Sindh	
  Province	
  
Pakistan	
  



Treatment	
  
the	
  Gynuity	
  Health	
  Projects	
  Oral	
  An5hypertensive	
  trial	
  
PI:	
  Hillary	
  Bracken	
  
	
  



Gynuity	
  HP	
  oral	
  an5hypertensive	
  trial	
  

•  Site	
  
–  Nagpur,	
  India	
  

•  Individual	
  pa5ent	
  open-­‐label	
  RCT	
  for	
  women	
  with	
  severe	
  
pregnancy	
  hypertension	
  

•  Pilot	
  phase	
  (dose	
  finding)	
  &	
  Defini5ve	
  phase	
  
–  Comparing:	
  

•  Oral	
  nifedipine	
  (10mg)	
  
•  Oral	
  labetalol	
  (200mg)	
  
•  Oral	
  methyldopa	
  (1000mg)	
  

•  1⁰	
  outcome	
  	
  
–  BP	
  within	
  the	
  target	
  range	
  at	
  6h	
  without	
  an	
  adverse	
  outcome	
  	
  



Nifedipine	
  (sBP)	
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  18	
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  19	
   Case	
  20	
  

Treatment	
  goal	
  (130-­‐150	
  mmHg	
  systolic)	
  

sB
P	
  

Time	
  (minutes)	
  

*Note:	
  Case	
  2	
  received	
  a	
  second	
  addiHonal	
  anHhypertensive	
  



Labetalol	
  (sBP)	
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  9	
   Case	
  10	
  

Case	
  21	
   Case	
  22	
   Case	
  23	
   Case	
  24	
   Case	
  25	
  

Treatment	
  goal	
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  mmHg	
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sB
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Time	
  (minutes)	
  



Methyldopa	
  (sBP)	
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Case	
  11	
   Case	
  12	
   Case	
  13	
   Case	
  14	
   Case	
  15	
  

Case	
  26	
   Case	
  27	
   Case	
  28	
   Case	
  29	
   Case	
  30	
  

Treatment	
  goal	
  (130-­‐150	
  mmHg	
  systolic)	
  

sB
P	
  

Time	
  (minutes)	
  
*Note:	
  5	
  cases	
  	
  (#	
  12,	
  14,	
  15,	
  29,	
  26)	
  received	
  a	
  second	
  addiHonal	
  anHhypertensive	
  



Gynuity	
  HP	
  oral	
  an5hypertensive	
  trial	
  

•  Defini5ve	
  trial	
  –	
  approvals	
  granted	
  in	
  January	
  2015	
  
–  Drug	
  Controller	
  General	
  of	
  India	
  
–  ICMR	
  

•  Recruitment	
  to	
  start	
  this	
  month	
  
•  Target	
  recruitment:	
  671	
  women	
  

–  nifedipine:	
  298	
  women	
  
–  labetalol:	
  298	
  women	
  
–  methyldopa:	
  75	
  women	
  

•  1⁰	
  outcome	
  	
  
–  Successful	
  outcome	
  will	
  be	
  considered	
  blood	
  pressure	
  that	
  reaches	
  
the	
  target	
  (defined	
  as	
  sBP	
  130-­‐150mmHg	
  and	
  dBP	
  80-­‐100	
  mmHg)	
  
at	
  6h	
  without	
  an	
  adverse	
  outcome	
  	
  	
  

•  Adverse	
  outcomes	
  include:	
  
–  Hypotension	
  (sBP	
  <120mmHg	
  and/or	
  dBP	
  <70mmHg	
  and	
  fetal	
  compromise)	
  
–  Caesarean	
  sec5on	
  for	
  fetal	
  distress	
  
–  Severe	
  headache	
  
–  Severe	
  headache	
  requiring	
  discon5nua5on	
  of	
  drug	
  
–  Eclampsia	
  



•  A	
  consor5um	
  of	
  35	
  academic	
  groups	
  to	
  advance	
  the	
  
understanding	
  and	
  to	
  improve	
  care	
  of	
  pre-­‐eclampsia	
  and	
  
other	
  adverse	
  pregnancy	
  outcomes	
  
–  Risk	
  assessment	
  
–  Preven5on	
  
–  Inform	
  appropriate	
  research	
  strategies 	
  	
  

•  Approach	
  used	
  extensively	
  in	
  cancer	
  and	
  cardiovascular	
  
research	
  
–  Bring	
  together	
  groups	
  with	
  data	
  and	
  biological	
  samples	
  
–  Pool	
  resources	
  
–  Allows	
  ques5ons	
  to	
  be	
  answered	
  that	
  could	
  be	
  done	
  in	
  
no	
  other	
  way	
  

•  More	
  from	
  Jim	
  later	
  …	
  

Global	
  Pregnancy	
  Collabora5on	
  
PI:	
  Jim	
  Roberts	
  
	
  



•  WHO	
  recommenda5ons	
  
–  Published	
  2011	
  

•  Preeclampsia	
  Founda5on	
  
–  CEO,	
  Eleni	
  Tsigas	
  
–  Support	
  the	
  Founda5on’s	
  
mandate,	
  par5cularly	
  
outreach	
  to	
  women,	
  families	
  
and	
  clinicians	
  in	
  LMICs	
  

Knowledge	
  transla5on	
  
PI:	
  Maphews	
  Mathai	
  
	
  



•  Use	
  2014	
  SOGC	
  HDP	
  guidelines	
  as	
  basis	
  for	
  
GLOWM	
  textbook	
  
–  Adapted	
  from	
  PPH	
  textbook	
  approach	
  
–  Broaden	
  recommenda5ons	
  for	
  LMICs	
  
–  Add	
  content	
  to	
  increase	
  LMIC	
  relevance	
  
–  Use	
  CLIP	
  set	
  of	
  images	
  
–  CLIP	
  wallchart	
  will	
  be	
  produced	
  by	
  
Sapiens/GLOWM	
  –	
  and	
  modified	
  for	
  the	
  
textbook	
  if	
  found	
  useful	
  

–  Include	
  material	
  from	
  other	
  recent	
  
evidence-­‐based	
  guidelines	
  

• WHO,	
  NICE,	
  ACOG,	
  NVOG	
  
–  Free	
  to	
  purchasers	
  in	
  LMICs	
  

GLOWM	
  –	
  HDP	
  textbook	
  



Long-­‐term	
  goals	
  

That	
  the	
  component	
  studies	
  of	
  the	
  
PRE-­‐EMPT	
  ini5a5ve,	
  and	
  their	
  
follow-­‐up	
  ac5vi5es,	
  prove	
  effec5ve,	
  
and	
  reduce	
  the	
  burden	
  of	
  

–  Life-­‐ending	
  
–  Life-­‐altering	
  (e.g.,	
  stroke)	
  
–  Life-­‐threatening	
  (e.g.,	
  sepsis)	
  

complica5ons	
  that	
  make	
  the	
  HDP,	
  
and	
  the	
  hypotensive	
  disorders	
  of	
  
pregnancy,	
  so	
  important	
  



Acknowledgements	
  
	
  




