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1. Introduction was 38% in the year (2001-2003). India recorded a maternal

mortality rate of 130 deaths per 100000 live births in 2015
Pregnancy results in a physiological compromise which  \hep the global rate was 216 per 100000. The incidence of
may pose a .threat when presented with a pathology jhienive care unit (ICU) admission of an obstetric patient
like eclampsia, pulmonary edema, and trauma. The  jn geveloped countries is 2-4/1000 deliveries, whereas in
physiological changes include, an increase in cardiac output  geveloping nations it is as high as 2-13.5/1000 deliveries.
by 30-40%, decreased systemic vascular resistance, and  There s an acute need of providing obstetric critical
compression of the gravid uterus on the aorta leading to ., from primary health care through tertiary health
a decrease in cardiac return. The already compromised  (,re 6 The lack of specialized healthcare and the absence
hemodynarr}lcs change poses a threat in any ObStCt.I‘IC of dedicated obstetric intensive care facilities in most
emergency. - The common cause of obstetric emergencies  ,plic hospitals has been overlooked in the ever-developing
leading to maternal mortality is Postpartum hemorrhage,  jjiensive care scenario. There is a lack of universal policy
hypertensive disorders, and pregnancy-related infections. providing specialist care to an impending obstetric
Keeping in mind these entities need to build ICU care emergency.’ Maternal age more than 35 years, puerperal
guidelines. Will help .in effective management of these sepsis, loss of antenatal care, existing comorbidities and
emergencies.” Obstetric hemorrhage accounts for 25-30%  1ered mentation were major contributions to mortality in

of total presentation in emergency.> A report by the National the ICU. These can be considered as predictors of poor
Health Mission of India observed that PPH-related mortality prognosis during antenatal screening.® Multidisciplinary

team care may improve clinical outcomes in these patients.

* Corresponding author. However, lack of multidisciplinary team or difficulty in
E-mail address: anjuk.9c @gmail.com (Y. Chiwhane).

https://doi.org/10.18231/j.ijogr.2024.001
2394-2746/© 2024 Author(s), Published by Innovative Publication. 1


https://doi.org/10.18231/j.ijogr.2024.001
https://www.iesrf.org/
https://www.ipinnovative.com/open-access-journals
www.ijogr.org
https://www.ipinnovative.com/
https://crossmark.crossref.org/dialog/?doi=10.18231/j.ijogr.2024.001&domain=pdf
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:reprint@ipinnovative.com
mailto:anjuk.9c@gmail.com
https://doi.org/10.18231/j.ijogr.2024.001

2 Chiwhane and Chiwhane / Indian Journal of Obstetrics and Gynecology Research 2024;11(1):1-6

accessibility can have impact on the maternal mortality.°
In the expectant need to reduce the maternal mortality rate
to 70 per 100000, there is an acute need for organizing
an obstetric intensive care facility dedicated to managing
protocol-driven intensive care. Obstetric critical care is
different in developing nations from that in the developed
world. Developing nations are already resource strained
and planning of specialist care may be difficult.'®!l A
study reported that in India the frequently reported obstetric
emergencies were hemorrhage and hypertensive crises,
hence concentrating obstetric care around these can help
reduce maternal mortality. 12

2. Indication of Admission to ICU

The presentation of obstetric hemorrhage as in PPH, is
like that of hemorrhagic shock. The initial assessment of
the obstetric emergency patient is the same as the other
critically ill patient. MEOWS score charting has been
reported to better prognosticate severity and outcomes in
obstetric patients. MEOWS score should be carried out at 8-
12 hour intervals depending on the clinical presentation of
the patient.(Table 1) A score of >3-4 should be an indication
to consider the shift to an intensive care facility.

Table 1: Clinical evaluation of impending distress by -A modified
early obstetric warning system (MEOWS) 13

Physiological Yellow alert Red alert

parameters

Respiration rate 21-30 <10 0r>30

Oxygen saturation - <95

Temperature 35-36 <350r>38

Systolic blood pressure 150-160 or <90 or>160
90-100

Diastolic blood 90-100 > 100

pressure

Heart rate 100-120 or > 120 or<40
40-50

Pain score 2-3

Neurological response Voice Unresponsive,

pain

Note: Respiration rate (breaths per minute); oxygen saturation (%);
temperature (°C); systolic blood pressure (mm Hg); heart rate (beats
per minute); level of consciousness is based on the Alert Voice Pain
Unresponsive (AVPU) scale which assesses four possible outcomes to
measure and record a patient’s level of consciousness; pain scores (0=no
pain, 1=slight pain on movement, 2 =intermittent pain at rest/moderate
pain on movement). A single red score or two yellow scores triggers an
evaluation.

3. Role of ICU

The triage of a patient of PPH in labor care to higher levels
of care has been defined by the guidelines set by NHS which
are applicable to any patient under ward care developing
complications.

Levels of care

Level 0 — patients can be kept in the inpatient ward for
observation.

Level 1 — patients with deteriorating conditions and
needing a higher level of observation or those recently
relocated from higher levels of care. Can be managed
in a High Dependency Unit(HDU). Here patients can be
monitored clinically. From here, a step up for ICU care or a
step down to inpatient ward can be done.

Level 2 - patients requiring invasive
monitoring/intervention that includes support for a
single failing organ system (excluding advanced respiratory
support), need admission to the intensive care unit.

Level 3 — patients requiring advanced respiratory support
(mechanical ventilation) alone or basic respiratory support
along with support of at least one additional organ. This
level of care can also be done in ICU.

Level 4 — patients requiring highly advanced supports
such as extracorporeal membrane oxygenation (ECMO) and
intra-aortic balloon pump. This level of care is available in
very few facilities across the country.

4. Indications for Intensive Care Management

The obstetrically modified quick sequential organ failure
assessment (omqSOFA) is easy to implement as it requires
clinical data to assess the clinical deterioration even when
laboratory reports are awaited.(Table 2).

Table 2:

S. Clinical parameter Score

No.

1. Systolic blood pressure<-90mmHg 1
(100mmHg in non-pregnant female)

2. Respiratory rate>-25/minute (>=22/minute 1
in non-pregnant female)

3. Altered level of consciousness (Glasgow 1

Coma Scale< 15 in non-pregnant female)

A omgSOFA score >2 1is suggestive of clinical
deterioration and a need for intensive care management.
Protocol-based management of PPH should include-

1. Call for help.

2. Draw blood samples for cross match and necessary
investigations. (list of investigations given below).

3. Collect information on vital signs, urine output, drugs,
and fluid administered.

4. Operating theatre stand-by to be kept ready.

4.1. Airway

The assessment of the airway is very important as pregnant
women tolerate hypoxemia poorly. The possibility of
difficult airway intubation is higher in pregnant women.
Assess airway and ventilation requirements. If falling
oxygen saturation (PaO2<65mmHg), start oxygen at 10-15
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liter per minute with a face mask. The need for endotracheal
intubation can be decided based on worsening respiratory
distress. A stand by intubation cart should be kept ready.
Monitor oxygen level by pulse oximeter and arterial blood
gas (ABG) analysis.

4.2. Breathing

For effective gas exchange use of oxygen by face mask,
high flow nasal method or non-invasive ventilation can be
used. ABG value PaO2 <65 mmHg, PaCO2 > 45 mmHg
and PaO2/FiO2 ratio <150 suggest increasing respiratory
distress and should prompt endotracheal intubation or
tracheostomy followed by partial or full ventilation
support. Refractory hypoxemia and continued respiratory
distress along with adult respiratory distress syndrome
(ARDS), indicate the need for Extracorporeal membrane
oxygenation.

5. Circulation

The crux of management is to avoid tissue hypoperfusion
along with the need to maintain utero-placental perfusion.
PPH manifests as hemorrhagic shock and loss of circulating
blood volume can be detrimental to tissue perfusion. Secure
an IV line using 14 Guage canula, followed immediately by
collecting blood samples for investigation. !4

Following investigations can be routinely done to assess
and monitor patient in PPH:-

. Hemogram

. Blood for cross matching

. Serum glucose

. Kidney and liver function tests

. Urine microscopy

. Coagulation profile

. Arterial blood gas analysis

. D dimer and fibrinogen

. Imaging studies for the cause of PPH, presence of
pulmonary edema, or pulmonary embolism.

O 01N LN A~ W=

6. Fluid Resuscitation

Passive leg raise can return almost 200 ml of blood from the
lower extremities and is a bedside maneuver. A crystalloid
challenge can help improve fall in circulating blood volume.
The choice of fluid for resuscitation are crystalloids either
Normal saline or Ringer lactate. Colloids are no longer
favored due to their adverse effects in shock. A liter of blood
loss requires replacement with 4-5 liter of crystalloid. This
should be achieved if kidney function is normal. Hourly
Urine output of more than 25-30 ml is a good indicator of
normal kidney function. If kidney function is compromised
despite adequate replacement of circulating blood volume
then inotrope infusion can be initiated. A bedside ultrasound
examination for inferior vena cava patency and distensibility

index is an approximate indication of adequate resuscitation
after which the inotrope infusion can be started.

Blood transfusion can be initiated in a 1:1:1 ratio of
platelets, fresh frozen plasma, and whole blood. Postpartum
hemorrhage (PPH) is defined as estimated blood loss more
than 500 mL in a vaginal delivery or greater than 1000 mL
in a caesarean delivery. American College of Obstetrics and
Gynaecology redefined this in 2017, as a cumulative blood
loss greater than 1000 mL with signs and symptoms of
hypovolemia within 24 hours of the delivery, regardless of
the route of delivery. The need for transfusion is higher with
a conservative approach and hence early active management
in the third stage of labor, can bring down the need for blood
transfusion. '

7. Choice of Emergency Drugs in Pregnant Women
7.1. Vasopressors

Ephedrine can be used as a vasopressor for short-term
episodes of hypotension. It has a good safety record and
minimal effect on placental perfusion. However, it can cause
fetal tachycardia and acidosis, especially in compromised
fetuses. Phenylephrine can be used as an infusion if a longer
vasopressor effect is needed as it’s safe for the fetus. Both
Dopamine and dobutamine can be used as inotropes and are
known to decrease uterine blood flow, however, dobutamine
is a better choice as it decreases mean arterial pressure and
increases pulse rate. Vasopressin is not advised as it causes
uterine contractions. Both epinephrine and norepinephrine
can cause severe utero-placental vasoconstriction and are
best avoided especially in hypoxic situations. However, they
can be used as short-term agents in an emergency. 1>

8. Muscle Relaxants

Succinylcholine has a better safety profile in rapid
sequence anaesthesia in pregnant women. Non-depolarising
agents such as Rocuronium, vecuronium, Pancuronium,
etc are also a good choice of safe agents however doses
should be adjusted as there could be the possibility of
prolonged neuromuscular blockade. Opioids, barbiturates,
and benzodiazepines are safe in pregnancy, even though
they easily cross the placenta and also enter the breast
milk. Their use can be justified in a risk versus benefit
situation and especially considered if the newborn has
withdrawal effects. Fentanyl is the drug of choice as its oral
absorption is low. Dexmedetomidine is also a safer drug in
pregnancy. !

If whole blood is not available then packed red blood
cell (PRBC) can be given. Treating clinicians must be
aware of the availability, timing, and access to transfusion
components of their blood bank to gain ease of access in an
emergency.

In the event of unavailability of desired blood group an
uncrossmatched O-type Rh-negative PRBCs can be used for
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catastrophic bleeding. The un-cross matched ABO- and Rh-
compatible blood is usually available because a blood group
and antibody screen have already been performed. Cross
matched blood should be made available within half an hour
of the event. To restore lost circulating blood volume care
should be taken to aim for rapid transfusion of 2-4 units of
PRBC. The use of an integrated filter and blood warmer in
the infusion set will help to prevent clotting especially when
transfusion rates are higher than 100ml/minute. PRBC are
viscous and to prevent blood clotting add 100 ml of normal
saline to each unit of PRBC. Avoid Ringer lactate as it may
prompt clotting due to calcium in the solution. '®

Regular hemostasis screen includes platelet count,
bleeding time, partial thromboplastin time, prothrombin
time, and fibrinogen. Thromboelastography (TEG) is
a promising diagnostic modality that offers several
advantages compared to the other tests that have been
mentioned above. It gives a quantitative estimation of the
conversion of whole blood to clot. TEG was developed and
first described by Dr. Hellmut Hartert. 1

TEG may not be available in many of the low-resource
ICUs. Clinical evidence of mucosal bleeding, oozing from
the mucosal surface, puncture sites, or wounds is an
indication of a need for transfusion of additional blood
components. Fresh frozen plasma in the dose of 4 units
can be transfused to maintain a platelet count at or below
50x10°/L. Platelets should be given in packs of 5-6 units.
Each unit of platelet increases the counts by 10x10° /L. If
bleeding continues then 10-12 units can be given initially.
If there is a need for urgent surgical intervention then the
platelet count should be at or above 80-100x10°/L. For
RH Negative mothers Rho GAM[anti D immunoglobulin]
is recommended.?® A deranged coagulation profile at the
onset of PPH should prompt the consideration of underlying
causes like HELLP, abruptio placentae, amniotic fluid
embolus, fatty liver of pregnancy, Septicemia, intrauterine
fetal demise, or preexisting disorder.

A suspicion of disseminated intravascular coagulation
(DIC) should be kept in mind if the D dimer is high
and fibrinogen levels are low. The treatment is the
same as that of dilutional coagulopathy which is the
restoration of circulating blood volume and transfusion of
blood components as mentioned above. In markedly low
fibrinogen levels cryoprecipitate can be used. It contains
concentrated fibrinogen and clotting factors 8,13 and von
Willebrand factor. A dose of 6-12 units can be given
before the surgical intervention, in patients with deranged
coagulation. Heparin and antifibrinolytic therapy is not
recommended in DIC of obstetric origin.

The occurrence of transfusion-associated lung
injury (TRALI) and transfusion-associated circulatory
overload (TACO) are serious complications besides other
complications of blood transfusion. A bedside ultrasound
study for the presence of B lines can effectively detect

pulmonary edema.?!

The role of Recombinant activated factor VIla (RFVIIa)
in massive hemorrhage situations is growing. Its use
is as a ’universal hemostasis ’ and is explored in
severe haemorrhage.?> This experience has extended to
severe postpartum hemorrhage and results have been
encouraging > Recombinant factor VIIa, the recommended
initial dose is 90 ug/kg, and a second dose can be given
20-60 minutes after the first dose if there is no response.
RFVIIa has been used if conventional medical management
fails and also when varying degrees of surgical management
are unsuccessful, up to and including hysterectomy. Therapy
is very expensive and its use in less severe cases may
be potentially harmful. A study reported thrombosis as an
adverse effect following its use in cardiac surgery however
its occurrence in obstetric practice is rare.?*

9. Role of Tranexamic Acid

Tranexamic acid (TXA) is a synthetic derivative of the
amino acid lysine that acts by blocking plasminogen-
binding sites and inhibiting the proteolytic function of
plasmin, thereby preventing fibrin degradation. TXA has
effectively been demonstrated to have reduced the need
for blood product transfusions and mortality. Its off-
label clinical applications are used in trauma and surgery,
gastrointestinal bleeding, and more recently, PPH. The dose
of TXA is administered as 1 gram in 10ml of normal saline
at Iml/minute dose over 10 minutes and a second dose of 1
gram IV if bleeding continues within 24 hours. It should
be given slowly, as bolus injections can cause a risk of
hypotension. >’

10. Sepsis and Septic Shock

Maternal sepsis accounts for 11% of deaths globally
and is the third leading cause of death.”® However,
prevention, diagnosis, source control, and treatment are
key components of maternal sepsis management.?’ Septic
shock causes organ dysfunction which can be estimated
by obstetric Sequential organ failure assessment (SOFA)
score. Biomarkers of sepsis are Procalcitonin, lactate, and
C reactive protein. Treatment includes broad spectrum
antibiotics, especially for Escherichia coli and group B
streptococcus which are common bacterial pathogens in
obstetric cases.’? Treatment should be guided by clinical
assessment and the source of infection. Early prophylactic
antibiotics and later on changing to specific culture
sensitivity based antibiotics can treat sepsis.

11. Early Nutrition Therapy

Muscle wasting is common in ICU and may lead to
hospital infection and long hospital stay As with the non-
pregnant critically ill patient, the need for early nutrition
therapy plays an important role in giving favorable outcome
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in obstetric emergency patient. If enteral nutrition is
contraindicated patients can be started on total parenteral
nutrition, 3!

12. Pharmaconutrient Therapy

In critically ill patients, specialized nutrients such as macro
or micronutrients helps in immunomodulation. Critical
illness alters immune response and there is a logical basis
for providing the replacement of deficient nutrients.? Iron
deficiency anemia is common in Indian women and anemia
plays an important role in prognosticating outcomes in
many disease conditions.>? Initiation of early iron therapy
can help avoid complication during the course of pregnancy.

Clinical signs of response to resuscitation are as follows-

Improved level of consciousness

Capillary refilling time

Normal mean arterial blood pressure (65-70 mm Hg)

Improved oxygen saturation (88-97%)

Urine output 25-30ml/hour

Improved coagulation profile

Improved Acid Base gas analysis.

In the event of deterioration of the clinical parameters
and continued hemorrhage causing hypovolemic shock,
central venous access either by jugular or sub clavian
approach can be done. Large amounts of crystalloid Fluid
and Inotrope infusions can be started. It also helps in ease
of access to circulation and blood work. An arterial line
may be required in cases of hemodynamic instability and
for invasive blood pressure monitoring in severe shock. A
bedside noninvasive 2 D ECHO can estimate cardiac output,
contractility of the heart and helps to estimate right or left
ventricle dysfunction.

13. Role of Nursing Care

MEOWS score charting can be done by nurses in the
inpatient ward itself. Monitoring vital signs, Urine output,
drugs and fluids administered, and keeping a record of blood
loss will help in the prompt recovery of circulating blood
volume. Nurses can alert the treating clinician when there is
deterioration in clinical condition of the patient and prompt
shift to an intensive care facility can be beneficial as “time
is life”. Nurses play a pivotal role in alerting and triaging
obstetric emergencies and saving two lives ;that of the
mother and the fetus.3* Education and skill training of the
nurses will not only help build confidence but competence
too in managing the obstetric emergency.

14. Conclusion

The need for a dedicated Obstetric intensive care facility
can give favourable outcomes in obstetric emergencies,
especially in PPH, and help reduce maternal mortality. A
multidisciplinary team trained in intensive care can help
in early and prompt treatment of the obstetric emergency.

Health system failure translating to poor quality health care,
lack of dedicated facilities, and insufficient and inadequately
trained health care workers, can lead to maternal deaths.
There is a need to make key policy decisions and outreach
programs to allow patients to have easy access to specialized
healthcare especially those at risk of obstetric emergencies.

15. Source of Funding
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None.

References

1. Tan EK, Tan EL. Alterations in physiology and anatomy during
pregnancy. Best Pract Res Clin Obstet Gynaecol. 2013;27(6):791—
802.

2. San-Frutos L, Engels V, Zapardiel I, Perez-Medina T, Almagro-
Martinez J, Fernandez R, et al. Hemodynamic changes
during pregnancy and postpartum: A prospective study using
thoracic electrical bioimpedance. J Matern Fetal Neonatal Med.
2011;24(11):1333-40.

3. Stott D, Nzelui O, Nicolaides KH, Kametas NA. Maternal
hemodynamics in normal pregnancy and in pregnancy affected by pre-
eclampsia. Ultrasound Obstet Gynecol. 2018;52(3):359-64.

4. Meh C, Sharma A, Ram U, Fadel S, Correa N, Snelgrove JW, et al.
Trends in maternal mortality in India over two decades in nationally
representative surveys. BJOG. 2022;129(4):550-61.

5. Say L, Chou D, Gemmill A, Tungalp O, Moller AB, Daniels J, et al.
Global causes of maternal death: a WHO systematic analysis. Lancet
Glob Health. 2014;2(6):323-33.

6. Aoyama K, Pinto R, Ray JG, Hill AD, Scales DC, Lapinsky SE,
et al. Variability in intensive care unit admission among pregnant
and postpartum women in Canada: a nationwide population-based
observational study. Crit Care. 2019;23(1):381.

7. Bajwa SJS, Kaur J. Critical care challenges in obstetrics: An acute
need for dedicated and co-ordinated teamwork. Anesth Essays Res.
2014;8(3):267-9.

8. Tasew A, Melese E, Jemal S, Getachew L. Obstetrics mortality and
associated factors in intensive care unit of Addis Ababa public hospital
in, 2020/21: A hospital based case control study. Ann Med Surg
(Lond). 2022;81:104458.

9. Yoo EJ, Edwards JD, Dean ML, Dudley RA. Multidisciplinary Critical
Care and Intensivist Staffing: Results of a Statewide Survey and
Association with Mortality. J Intensive Care Med. 2016;31(5):325—
32.

10. Kurjak A, Stanojevi¢ M, Dudenhausen J. Why maternal mortality
in the world remains tragedy in low-income countries and shame for
high-income ones: will sustainable development goals (SDG) help? J
Perinat Med. 2023;51(2):170-81.

11. Gupta S, Naithani U, Doshi V, Bhargava V, Vijay BS. Obstetric critical
care: A prospective analysis of clinical characteristics, predictability,
and fetomaternal outcome in a new dedicated obstetric intensive care
unit. Indian J Anaesth. 2011;55(2):146-53.

12. Sailaja B, Renuka MK. Critically Ill Obstetric Admissions to an
Intensive Care Unit: A Prospective Analysis from a Tertiary Care
University Hospital in South India.  Indian J Crit Care Med.
2019;23(2):78-82.

13. Singh S, McGlennan A, England A, Simons R. A validation study of
the CEMACH recommended modified early obstetric warning system
(MEOWS). Anaesthesia. 2012;67(1):12-8.

14. Munoz C, Aletti F, Govender K, Cabrales P, Kistler EB. Resuscitation
After Hemorrhagic Shock in the Microcirculation: Targeting Optimal



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chiwhane and Chiwhane / Indian Journal of Obstetrics and Gynecology Research 2024;11(1):1-6

Oxygen Delivery in the Design of Artificial Blood Substitutes. Front
Med (Lausanne). 2020;7:585638.

. Dusitkasem S, Herndon BH, Somjit M, Stahl DL, Bitticker E,

Coffman JC. Comparison of Phenylephrine and Ephedrine
in Treatment of Spinal-Induced Hypotension in High-Risk
Pregnancies: A Narrative Review. Front Med (Lausanne). 2017;4(2).
do1- 10 33X9/imed 01 7 OO0,

Nag DS, Samaddar DP, Chatterjee A, Kumar H, Dembla A.
Vasopressors in obstetric anesthesia: A current perspective. World J
Clin Cases. 2015;3(1):58-64.

Begley C, Gyte GM, Devane D, McGuire W, Weeks A, Biesty LM.
Active versus expectant management for women in the third stage of
labour. Cochrane Database Syst Rev. 2019;2(2):CD007412.
Difrancesco NR, Gaffney TP, Lashley JL, Hickerson KA.
Hypocalcemia and Massive Blood Transfusions: A Pilot Study
in a Level I Trauma Center. J Trauma Nurs. 2019;26(4):186-92.
Hochleitner G, Sutor K, Levett C, Leyser H, Schlimp CJ, Solomon
C. Revisiting Hartert’s 1962 Calculation of the Physical Constants of
Thrombelastography. Clin Appl Thromb Hemost. 2017;23(3):201-10.
Yoham AL, Casadesus D. Rho(D) Immune Globulin. Treasure Island
(FL): StatPearls Publishing; 2024.

Pongdhep T, Nutachart T, Yuda S, Sumalee K. Transthoracic
ultrasound assessment of B-lines for identifying the increment of
extravascular lung water in shock patients requiring fluid resuscitation.
Indian J Crit Care Med. 2014;18(4):195-9.

Magon N, Babu KM. Recombinant Factor VIIa in Post-partum
Hemorrhage: A New Weapon in Obstetrician’s Armamentarium. N
Am J Med Sci. 2012;4(4):157-62.

Erez O, Othman M, Rabinovich A, Leron E, Gotsch F, Thachil J. DIC
in pregnancy-Pathophysiology ,Clinical characteristics ,Diagnostic
scores and Treatments. J Blood Med. 2022;13:21-44.

Lau P, Ong V, Tan WT, Koh PL, Hartman M. Use of Activated
Recombinant Factor VII in Severe Bleeding - Evidence for Efficacy
and Safety in Trauma, Postpartum Hemorrhage, Cardiac Surgery, and
Gastrointestinal Bleeding. Transfus Med Hemother. 2012;39(2):139—
50.

Myles PS, Smith JA, Forbes A. Tranexamic Acid in Patients
Undergoing Coronary-Artery  Surgery. N Engl J Med.
2017;376(2):136-48.

Roberts I, Coats T, Edwards P, Gilmore I, Jairath V, Ker K,
et al. HALT-IT-tranexamic acid for the treatment of gastrointestinal

27.

28.

29.

30.

31.

32.

33.

34.

bleeding: study protocol for a randomised controlled trial. Trials.
2014;15:450.

Collaborators WT. Effect of early tranexamic acid administration

on mortality, hysterectomy, and other morbidities in women
with post-partum haemorrhage (WOMAN): an international,
randomised, double-blind, placebo-controlled trial. Lancet.

2017;389(10084):2105-16.

Frequency and management of maternal infection in health facilities
in 52 countries (GLOSS): a 1-week inception cohort study. Lancet
Glob Health. 2020;8(5):661-7.

Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer
R, et al. Surviving Sepsis Campaign: International Guidelines for
Management of Sepsis and Septic Shock: 2016. Crit Care Med.
2017;45(3):486-52.

Knowles SJ, O’Sullivan NP, Meenan AM, Hanniffy R, Robson M.
Maternal sepsis incidence, aetiology and outcome for mother and
fetus: a prospective study. BJOG. 2015;122(5):663-71.

Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer
MP. ESPEN guideline on clinical nutrition in the intensive care unit.
Clin Nutr. 2019;38(1):48-79.

Mccarthy MS, Martindale RG. Immunonutrition in Critical Illness:
What Is the Role? Nutr Clin Pract. 2018;33(3):348-58.

Amardeep T, Shila S, Surekha T, Poonam S. Iron deficiency anemia
in pregnant mothers as a cause of poor Maternal health in rural India.
Int J Sci Invention Today. 2015;4(2):122-8.

Kynoch K, Paxton J, Chang AM. ICU nurses’ experiences and
perspectives of caring for obstetric patients in intensive care: a
qualitative study. J Clin Nurs. 2011;20(11-12):1768-75.

Author biography

Yutheeka Chiwhane, Student

Anjalee Chiwhane, Professor

Cite this article: Chiwhane Y, Chiwhane A. Role of intensive care in
management of post-partum hemorrhage (PPH). Indian J Obstet
Gynecol Res 2024;11(1):1-6.



http://dx.doi.org/10.3389/fmed.2017.00002

	Introduction
	Indication of Admission to ICU
	Role of ICU
	Indications for Intensive Care Management
	Airway
	Breathing

	Circulation
	Fluid Resuscitation
	Choice of Emergency Drugs in Pregnant Women
	Vasopressors

	Muscle Relaxants
	Role of Tranexamic Acid
	Sepsis and Septic Shock
	Early Nutrition Therapy
	Pharmaconutrient Therapy
	Role of Nursing Care
	Conclusion
	Source of Funding
	Conflict of Interest

