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Introduction: In India, 83% of rurd deliveries occur a
home. Researchers estimate that 36% of the annua 540
maternal deaths per 100,000 live births in India are
dtributable to either postpartum hemorrhage (PPH) or
anemia. These are both conditions that can be prevented
in the home by evidence-based, low resource
interventions that do not require institutional access.
While PPH and anemia are suspected to have independent
and interactive effects on maternd death rates, it has not
yet been possible to quantify their effects on death rates
empiricaly due to the large sample size that would be
required.

This project focuses on two of the most promising
interventions that could potentialy prevent death from
materna hemorrhage for women who deliver outside the
formd hedth system.

1.Skilled providers trained to administer misoprostol after
delivery have been shown to lower mean blood loss and
reduce PPH incidence for women who deliver outside the
hedlth system.

2.Iron supplementation in pregnancy has been shown to
lower anemia prevaence.
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Simulation Step

Step 1: Pre-Delivery Hb
10,000 Hb values are randomly
assigned to hypothetical women from
Hb distribution at right. (Panel 1)
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Model Type

Hb distribution observed in DHS
1998/99 for all rural, pregnant

| women who delivered outside of an

institution. (N=2,131)

Step 2: Intrapartum blood loss
10,000 intrgpartum blood loss values
arerandomly assigned to hypothetical
women from blood loss distribution at

Analysis of datafrom a large sub-
| Saharan study; fitted to athree-
component finite mixture model
(FMM). (N=27,996)

Hypothesis: In acohort of 10,000 hypothetica women,
universal prenatal iron supplementation and use of 600ug
ord misoprostol after delivery will significantly reduce
materna mortality.

Methods: The Stochastic Simulator of Hemorrhagic Shock
(SSHS), amicro-simul ation model designed to link changes
in hemoglobin level and blood | oss to estimates of lives lost,
was applied to home birth settings to assess the cost-
effectiveness of misoprostol and iron supplementation in
terms of cost per life saved.

The simulation randomly assigned intrapartum
blood loss and hemoglobin (Hb) vaues to 10,000
hypotheticd women following populaion distributions.
Each woman was then assigned corresponding mortality
probabilities that correlated to blood loss and Hb vaues.
Two intervention scenarios were then introduced to the
simulation.

After the mortdlity results had been obtained, a
cost-effectiveness anadysis was performed to cal culate cost
per life saved for the two interventions.

right. (Panel 2)

Represents logistic increase of

Simulation calculates probability of total volume blood loss. Model
Day 1 desth as afunction of | designed for a50 kg woman.
intrapartum blood loss and resulting

hemorrhagic shock. (Panel 3) Basdline:
T Pr(Death)=0.5+(0.4991*tanh(.05* ((bl

eed)-2600)))

Step 3: Day 1 Death mortality probability between 40-75%

Step 4: Day 2 Hb

All women who did not experience DHS Hb distribution adjusted for

fatal intrapartum blood loss are intrapartum blood loss.
assigned a Day 2 Hb value which |
takes into account decrease in Hb due ((Blood volume-Blood loss)/Blood volume))* Hb

to blood loss. (Panel 4)
¥

Quadratic model; compiled from the
existing literature on probability of

_ StepS: Day 2 Death desth dueto anemia calculated with
Simulation calculates probability of ] adjusted “Day 2 Hb” value.
Day 2 desth based upon Day 2 Hb,
which takes into account pre-exiting
anemiaand anemia atributeble to
excessive blood loss.

asdline:
Pr(Deeth)=(4.92-5)* (H0?)-(8.78¢-3)* (Day 2
Ho)+0.387

Panel 1. Hemoglobin levels (g/d)) in
pregnant women from Indian DHS data
1998/1999

Panel 2. Distribution of blood loss (mi)
from finite mixture model (FMM) applied
o data on 27,996 women
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Panel 3. Day 1 mortaity model
Intrapartum biood loss (mi) and
probability of death

Panel 4. Distribution of post hemorthage
hemoglobin levels (g/dl) in surviving
postpartum women estimated from model

Results

. Misoprostol use after every delivery resulted
ina38% (95% Cl: 5-73%) decreasein
maternal deaths

. Median cost per life saved by misoprostol:
$1,401 (IQR: $1,008-$1,848)

. Prenatal iron supplementation resulted in a
5% (95% Cl: 0-47%) decreasein maternal
deaths

. Median cost per life saved by prenatal iron
supplementation: $2,241 (IQR: Nolives
saved-$3,882)

Sensitivity Analysis:
. High and low estimates of misoprostol and iron
incrementa cost effectiveness ratios

. Iron was not a significantly effective or cost-
effective maternal mortality intervention

‘Figl: Conceptual Model: Simulation ‘

‘ Intervention 1. Prenatal Iron Supplementation ‘

Increase individual Hb levels by 0.86
g/dl (+/- 0.018 g/dl) during

| pregnancy (avg. daily iron dose: 76
+/- 4 mg).

Intervention 2: Postpartum Misoprostol Use ‘

—— Based upon the results of a

randomi zed controlled misoprostol

tria inrura India; Decrease acute

ﬁ " | PPH cases by 50% (>500 ml) and
severe PPH cases by 80% (>1000
m).

Conclusions:

. Misoprostal isa cost-effective maternal
mortality intervention in low resource areas

. Iron supplementation hasimportant health
benefitsbut may not have an effect on
maternal mortality

. With greater use, misoprostol could save
tens of thousands of women each year

. Recommendations training programs for
local providers and specialized packaging
for each indication of misoprostol use
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Fig. 2: Conceptual Model: Intervention Simulation
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