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Abstract

Critical illness during pregnancy refers to severe medical conditions
that can endanger the health and life of the pregnant woman and
the developing fetus. Using critical iliness during pregnancy as a topic
for a review article can provide valuable insights into the challenges,
management strategies, and outcomes associated with high-risk preg-
nancies. Pregnancy is a unique and complex physiological state that
can challenge obstetricians and intensivists. Despite the advances in
prenatal care, certain critical pregnancy illnesses are associated with
significant feto-maternal morbidity and mortality. Maternal complica-
tions arise from abnormalities in physiological changes of pregnancy.
This section highlights the common yet severe pregnancy complexi-
ties, pathophysiology, clinical manifestations, diagnosis, and manage-
ment in critical care settings to optimize maternal and fetal outcomes.
Some of the frequently encountered critical pregnancy illnesses are
preeclampsia, eclampsia, HELLP syndrome, amniotic fluid embolism,
peripartum cardiomyopathy, placental abruption, postpartum hemor-
rhage, and ectopic pregnancy. Each condition is discussed separately,
further insinuating the need for timely diagnosis and treatment. This
article also reviews the current treatment strategies, including blood
pressure management, supportive care, and surgical intervention in
obstetric hemorrhage and rupture. Critical care in pregnancy warrants
profound vigilance and an adept, intensive, multidisciplinary approach,
as prompt recognition and intervention decrease mortality and carry
lifelong implications for both the mother and child.

Keywords: Pregnancy; Critical illness; Preeclampsia; Eclampsia;
Postpartum hemorrhage; Cardiac arrest.

Abbreviations: HEELP: Hemolysis Elevated Liver Enzyme Low Plate-
lets; ICU: Intensive Care Unit; CO: Cardiac Output.
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7Introduction & background

Critical illness is a rare yet severe risk associated with preg-
nancy. Intensive Care Unit (ICU) admission incidence rate is
about 0.7 to 13.5 per 1000 deliveries, with most cases admit-
ted after the mother has given birth [1]. The prevalence rate
of critical care illness in ICU is between 100 to 900 per 100,000
gestations. However, the mortality rate ranges from 6 to 24
deaths per 100,000 live births in developed regions, most seen
in developing countries, leading to 55-920 deaths per 100,000
live births [2]. Pregnant patients who are critically ill can also
exacerbate preexisting illnesses, including Myasthenia gravis,
valvar heart disease, e.g. Mitral stenosis, and many other dis-
eases. Pregnancy can also lead to severe complications, includ-
ing Acute Respiratory Distress Syndrome (ARDS), septic shock,
and Pulmonary embolism requiring ICU admission [3]. Common
illnesses that require ICU admission include Preeclampsia, Ec-
lampsia, HELLP, Acute fatty liver, Peripartum cardiomyopathy,
Peripartum hemorrhage, Amniotic fluid embolism, ectopic
pregnancy, and Sheehan syndrome. Below is a brief discussion
of each of the conditions. Critically ill obstetric patients appear
to have a significant risk of dying of their critical iliness and high
infant mortality. With an increase in the birth rate, the chal-
lenge of caring for critically ill obstetric patients requires urgent
attention. ICU management should be directed at optimizing
maternal well-being, which will benefit the fetus by assessing
maternal and fetal risk from continuing pregnancy and decid-
ing if delivery/termination of pregnancy will improve outcomes.

Normal physiology in pregnancy: Pregnancy causes physi-
ologic changes in all maternal organ systems that return to
normal after delivery. The cardiovascular changes include the
heart rate and SV that increase to 30-50% from 4 to 6 |/min;
during the first trimester, the Cardiac Output (CO) increases
to 75% and maintains a plateau between 28- and 32 weeks’
gestation and remains same until the end of the pregnancy.
As CO increases, it decreases systemic and pulmonary vascu-
lar resistance due to vasodilator effects [4]. During labor, CO
increases another 30%. After delivery, the uterus contracts,
and CO drops rapidly to about 15 to 25% above average, then
gradually decreases (mainly over the next 3 to 4 weeks) until it
reaches the pre-pregnancy level at about six weeks postpartum
(Figure 1). Blood pressure will typically fall in the first trimes-
ter (down 10%) and second trimester (down 5%), with a slight
5% increase in the third trimester. During pregnancy, there are
several respiratory changes. The Functional Residual Capacity
(FRC) decreases by 10-15%, and the Total Lung Capacity (TLC)
also reduces by about 5% due to the elevation of the diaphragm
caused by the growing uterus. However, the Vital Capacity (VC)
remains unchanged. Pregnant women are more susceptible to
experiencing hypoxia, hyperventilation, and dyspnea than non-
pregnant women. Gastrointestinal effects during pregnancy
involve morning sickness, the most common symptom caused
by elevated estrogen levels, progesterone, and human Chori-
onic Gonadotropin (hCG), resulting in nausea and vomiting.
Typically, this symptom resolves within 14-16 weeks. Addition-
ally, pregnancy increases gastric emptying time due to smooth
muscle relaxation caused by higher progesterone secretion.
Furthermore, progesterone induces dilation of the ureters, re-
ducing ureteral tone. Also, the Renin-Angiotensin System (RAS)
is activated during pregnancy, leading to increased Glomerular

Filtration Rate (GFR) and renal plasma flow. GFR rises by 50%
and remains elevated until delivery. The hematological effects
of pregnancy result in an increase in both plasma and red blood
cell volume, leading to dilution anemia. While the concentra-
tion of platelets decreases, the count remains the same. More-
over, levels of fibrinogen and factors VII-X are elevated, which
increases the risk of thromboembolic events during pregnancy
due to factors like venous stasis and endothelial dysfunctions.
In terms of endocrinological manifestations, pregnancy leads
to elevated levels of T3 and T4, mainly due to an increase in
Thyroxine-Binding Globulin (TBG) caused by estrogen. ACTH,
aldosterone, Corticosteroid-Binding Globulin (CBG), prolactin,
and oxytocin levels also increase during pregnancy. Conversely,
FSH and LH levels decrease due to the increased secretion of
estrogen, progesterone, and inhibin. During pregnancy, several
musculoskeletal and dermatologic changes occur. The grow-
ing uterus exerts mechanical stress on the body, leading to the
development of joint laxity due to hormonal fluctuations. This
can result in symptoms like lower back pain, pelvic pain, sacro-
iliac joint pain, and hip pain. Additionally, increased fluid reten-
tion can lead to carpal tunnel syndrome. Pregnancy can cause
various pigmentation changes. These include darkening of the
areola and the Linea nigra, as well as increased facial pigmenta-
tion. The stretching of the skin may also lead to the formation
of striae gravidarum, commonly known as stretch marks, which
can result in scarring [5].
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Figure 1: Physiological changes in pregnancy.
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Preeclampsia: Preeclampsia is characterized by new-onset
hypertension, proteinuria, or hypertension with end-organ
damage without proteinuria at >20 weeks’ gestation or post-
partum in previously normotensive women. It occurs in 4.6%
of pregnancies worldwide and 5% in the United States, with
0.3% before 34 weeks gestation and 2.7% after 34 weeks gesta-
tion [6]. Pathogenesis is thought to occur because of placental
abnormalities. Spiral artery remodeling occurs when the tor-
tuous vessels narrow, leading to hypo perfusion, hypoxia, and
ischemia-trophoblast invasion due to defective differentiation
results in the release of immunological factors that cause sys-
temic endothelial dysfunction. Hypertension is related to ab-
normal vascular tone, proteinuria/edema relates to increased
vascular permeability, and coagulopathy results from procoag-
ulant expression (Figure 2). Preeclampsia commonly presents
with headaches, blurry vision, nausea, vomiting, shortness of
breath, decreased urinary output, and altered mental status.
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The significant risk factors for preeclampsia include nulliparity,
chronic renal disease, obesity, maternal age <18 years or >40
years, prior preeclampsia, chronic hypertension, autoimmune
disease, vascular disease, multiple gestations, and pregesta-
tional/gestational diabetes [7]. The diagnostic criteria for pre-
eclampsia are: Woman after 20 weeks gestation with systolic
blood pressure >140 or diastolic blood pressure >90 on at least
two occasions taken 4 hours apart in a previously normotensive
patient AND onset of one of the following: Proteinuria >0.3 g
in 24-hour urine specimen or urinary protein/creatinine ratio
>0.3 mg/mg or dipstick >2+, Platelet count <100,000/microlL,
Serum creatinine >1.1 mg/dL or doubling of creatinine in the
absence of other renal disease, Liver transaminases at least 2x
the upper limit of normal, Pulmonary edema, New-onset, and
persistent headache in the absence of other causes and not
responding to analgesics, visual disturbances. To classify pre-
eclampsia with severe features, one or more must be present:
severe blood pressure elevation, new-onset visual disturbances
or severe/persistent headache, hepatic abnormalities, throm-
bocytopenia, renal abnormality, or pulmonary edema [8]. The
key to managing pre-eclampsia patients is preventing seizures,
prompt delivery, and treating severe hypertension. Magnesium
sulfate is recommended for seizure prophylaxis if extreme fea-
tures are present. The definitive treatment is prompt delivery
after maternal stabilization, depending on gestational age and
severity of the disease. Antihypertensive therapy such as la-
betalol, hydralazine, nicardipine, and nifedipine is given for pa-
tients with systolic blood pressure >160 or diastolic blood pres-
sure >110 [9].

Eclampsia: Eclampsia is characterized by seizures during
pregnancy and postpartum in preeclampsia patients. It occurs
in antepartum in 50% of pregnancies, intrapartum in 20%, and
postpartum in 30%. Postpartum eclampsia usually occurs 48
hours post-delivery but can be as late as four weeks post-deliv-
ery. The incidence of eclampsia is 1.45-10 per 10,000 deliveries,
with a peak incidence in adolescents and early twenties with
an increased risk in patients >35 years old [10]. The exact cause
of eclampsia is unknown, with two models focusing on the role
of hypertension. One model proposes that hypertension causes
endothelial dysfunction and vasogenic/cytotoxic edema via the
breakdown of circulatory autoregulation. The second model
suggests that hypertension causes the activation of circulatory
autoregulation, leading to vasoconstriction, ischemia, endothe-
lial dysfunction, and vasogenic/cytotoxic edema of the cerebral
vessels (Figure 2). Eclampsia most commonly presents with hy-
pertension, headaches, shortness of breath, edema, right up-
per quadrant or epigastric pain, nausea/vomiting, mental status
changes, and visual disturbances. Most patients’ clinical diagno-
sis is based on a hypertensive disorder in pregnancy and new-
onset tonic-clonic seizures with recovery within 10-20 minutes
and no focal neurological deficits. Other conditions, such as
epilepsy, cerebral arterial infarction, intracranial hemorrhage,
or drug use, must be ruled out. Neuroimaging via CT or MRl is
indicated in patients with focal neurological deficits, prolonged
coma, or seizures at <20 weeks’ gestation. Classic imaging find-
ings in 90% of eclampsia patients are similar to Posterior Re-
versible Encephalopathy Syndrome (PRES), with cerebral ede-
ma evident [11]. Hypertension contributes to approximately
15-20% of deaths in eclampsia patients, highlighting the urgen-
cy of prompt treatment to avoid maternal hypoxia and stroke.
Antihypertensive therapy for eclampsia is like preeclampsia and
includes medications like labetalol, hydralazine, nicardipine, or
nifedipine. These drugs are administered at specific intervals

for patients with systolic blood pressure above 160 or diastolic
blood pressure above 110 until the target blood pressure is
achieved. During a witnessed seizure, maintaining airway pa-
tency and preventing aspiration are crucial. Hypoxemia result-
ing from seizure is treated with supplemental oxygen provided
via a non-rebreather mask at a rate of 8-10 mL/min. To prevent
seizure recurrence, magnesium sulfate is the primary treatment
and is continued for 24-48 hours post-delivery. In prolonged sei-
zures, Diazepam or Lorazepam can be used. At the same time,
Phenytoin may be considered if contraindications for magne-
sium sulfate are present, such as myasthenia gravis, pulmonary
edema, and cardiac conduction defects. The definitive treat-
ment for eclampsia involves prompt delivery of the baby once
the mother’s condition has stabilized [12].

HELLP syndrome: HELLP syndrome (hemolysis with mi-
croangiopathic blood smear, elevated liver enzymes, and low
platelet count) occurs in 0.1-1% of pregnancies, typically in the
third trimester. 1-2% of patients with severe pre-eclampsia and
eclampsia have microangiopathic hemolysis and, therefore,
HELLP syndrome. While the pathogenesis remains unclear, it is
thought that HELLP syndrome develops from microangiopathic
hemolysis and endothelial cell damage with subsequent plate-
let consumption and fibrin deposits. The liver is the primary or-
gan involved in HELLP syndrome, and in severe cases, it can lead
to subcapsular hematomas contributing to hepatic necrosis.
The most common clinical manifestations of HELLP syndrome
are epigastric/right upper quadrant abdominal pain, nausea,
jaundice, visual disturbances, headaches, and vomiting. In 85%
of cases, hypertension >140/90 and proteinuria occur. Most pa-
tients are diagnosed at 28-36 weeks gestation, but symptoms
can be present up to a week postpartum [13,14].

The Tennessee classification is used to diagnose HELLP and
requires the following: Hemolysis with at least two of the fol-
lowing: schistocytes and burr cells on peripheral blood, serum
bilirubin >1.2 mg/dL, low serum haptoglobin or LDH (Lactate
Dehydrogenase) >2x upper limit of normal or severe anemia
not related to blood loss, Elevated liver enzymes with AST or
ALT >2x upper limit of normal, Low platelets <100,000 cells/uL.
Severe hypertension should be treated with antihypertensive
therapy such as IV labetalol, hydralazine, nicardipine, or nifedip-
ine to reduce stroke risk. Magnesium sulfate IV is administered
to prevent seizures between 24-32 weeks gestation. Antenatal
corticosteroids can be given to protect fetuses if they are <34
weeks gestation. Prompt delivery is necessary if the patient is
hemodynamically stable and anemia or coagulopathy is cor-
rected. If patients have DIC (Disseminated Intravascular Coagu-
lopathy), pulmonary edema, or renal failure, prompt delivery is
warranted once the patient is stabilized. If the patient presents
with acute abdomen, shock, or severe right upper quadrant
pain, rupture of subcapsular hematoma is suspected, and surgi-
cal intervention is recommended. Hepatic bleeding is controlled
with volume replacement and transfusion of blood products as
necessary [15].

Acute fatty liver: AFLP is a rare yet fatal condition most com-
monly associated with the third trimester of pregnancy, charac-
terized by liver failure and multiorgan dysfunction. Pathogen-
esis is linked to the defective handling of fatty acid oxidation by
the fetal/placental unit, leading to the buildup of intermediate
metabolites in the maternal liver. These metabolites, in com-
bination with reactive oxygen species, cause inflammation and
hepatocellular necrosis. Abnormal laboratory findings include
elevated bilirubin, liver enzymes, ammonia, uric acid, leukocyte

www.jcimcr.org

Page 3



=

+ failure of the maternal
spiral arteries to develop
into large diameter vessels o

* Release of anti-
— angiogenic placental
factors such as sFLT1and

with low resistance //” endoglin which inhibit
+ Hypoperfusion and o~ VEGF and TGF-beta
ischemia at the placenta Abi promoting endothelial
normal
/ . Systemic sl
trophoblastic Hypertension
£/ implantation in in final

/ first trimester | trimester:

l' @gmtlampsla
J
HELLP

Eclampsia

* Microangiopathic injury

« Liver injury: periportal
necrosis, transaminitis

* AKI: reduced renal blood
flow and GFR, proteinuria

« Platelet consumption and
destruction

7 Increased systemic

vascular resistance in

cerebral vessels

« Vasospasm and cerebral
edema

* Seizures

Figure 2: Pathogenesis spectrum of Preeclampsia, Eclampsia, and
help.

sFLT1: soluble Fms-Like Tyrosine Kinase-1; VEGF: Vascular Endo-
thelial Growth Factor; TGF-beta: Tumor Growth Factor.

-

count, hypoglycemia, and coagulation disorders [16]. Patients
are presented with nausea, vomiting, epigastric abdominal
pain, anorexia, jaundice, and encephalopathy. The incidence of
AFLP ranges from 1:7,000 to 1:20,000 pregnancies [17]. Imag-
ing modalities that can be helpful in the diagnosis include ul-
trasound, CT scan, MRI, and liver biopsy. Management includes
symptomatic stabilization in the intensive care unit with prompt
delivery of the fetus. Biochemical, hematological, and coagula-
tion disorders should be corrected alongside diligent monitor-
ing for 24-48 hours.

Peripartum/postpartum cardiomayopathy: Peripartum Cardio-
myopathy (PPCM) is defined as nonischemic heart failure due
to left ventricular dysfunction (LVEF<45%) presenting in the last
few months of gestation or the initial postpartum months, for
which no other cause can be identified. Presenting complaints
include exertional dyspnea, orthopnea, and peripheral edema.
The incidence of PPCM in the United States varies according to
incidence reports from 1:1,000 to 1:3,200 live births [18]. PCCM
results from vascular damage caused by the cleavage products
of certain hormones, especially prolactin [1,5]. Other suggested
mechanisms are linked to gene variants encoding sarcomere
proteins, nutritional deficiencies, myocarditis, autoimmune
processes, etc [18]. Pathogenesis of peripartum cardiomyopa-
thy may result from vascular dysfunction, including endothelial
injury and inflammation, leading to impaired blood flow to the
heart muscle. Pregnancy-related changes in the vascular sys-
tem, such as increased oxidative stress, endothelial dysfunction,
and altered immune responses, may contribute to this process.
Pregnancy is associated with significant hormonal changes, in-
cluding elevated levels of estrogen, progesterone, and prolac-
tin. These hormones may directly or indirectly affect the heart,
including alterations in cardiac remodeling, contractility, and
vascular function. Prolactin, in particular, has been implicated
in PPCM pathogenesis due to its role in promoting cardiac hy-
pertrophy and impairing cardiac function. The autoimmune
mechanism includes autoantibodies against cardiac proteins,
such as beta-adrenergic receptors or sarcomeric proteins,
which have been detected in PPCM patients, suggesting a pos-
sible autoimmune component to the disease (Figure 3). Inves-
tigative findings in PCCM include tachycardia in ECG, enlarged
heart in chest radiography, and LV dilatation, among others. Lab
values may reveal elevated troponin and BNP. Management of

PCCM is control of fluid status (approached with caution during
gestation), neurohumoral mechanism with ACEI or ARB (in the
postpartum period) or nitrates and hydralazine (gestational pe-
riod), beta-blockade, and anticoagulation. Other management
modalities include bromocriptine and cessation of breastfeed-
ing due to the role of prolactin. Recovery of LV function is usu-
ally achieved in the first six months. Cardiac transplantation is
the last resort [19].

~
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Figure 3: Pathogenesis of Peripartum Cardiomyopathy (PPCM).

Postpartum hemorrhage: Postpartum Hemorrhage (PPH) is
defined as a blood loss greater than or equal to 1,000 ml or
blood loss accompanied by signs or symptoms of hypovolemia
within 24 hours after the birth process, regardless of the deliv-
ery route. PPH initially presents tachycardia and hypotension. It
is the leading cause of maternal mortality worldwide, account-
ing for 8% of maternal deaths in developed countries and 20%
in developing countries. A comprehensive physical examination,
along with the utilization of a sonogram, aids in determining
the underlying cause of Postpartum Hemorrhage (PPH). Atonic
uterus, coagulopathies, placental abnormalities, retained prod-
ucts of conception, infection, and trauma to the genital tract
are the most common causes of peripartum hemorrhage [20].
Secondary postpartum hemorrhage refers to excessive bleeding
more than 24 hours after delivery up to 12 weeks postpartum.
Secondary PPH is often attributed to uterine atony due to re-
tained products with or without infection. Initial management
aims to hemodynamically stabilize the patient with crystal-
loids and blood products, constantly needing the initiation of
a massive transfusion protocol. 1g of Tranexamic Acid can also
be used to prevent further hemorrhaging. Hysterectomy is the
definitive management when pharmacological, resuscitative,
mechanical, and fertility-preserving surgical interventions have
been futile [21].

Amniotic fluid embolism: Amniotic Fluid Embolism (AFE) is a
rare and often fatal obstetric condition characterized by sudden
cardiovascular collapse, altered mental status, and Disseminat-
ed Intravascular Coagulation (DIC). Despite being a devastating
condition, it is relatively rare. The incidence reported for AFE
ranges from 1.9 to 6.1 cases per 100,000 deliveries [22]. The
pathogenesis of AFE needs to be clarified. It is hypothesized
that entry of amniotic fluid (which contains fetal cells and other
antigenic material) into the maternal systemic circulation via a
breach in the maternal/fetal interface leads to abnormal acti-
vation of humoral and immunological processes and release
of vasoactive and procoagulant substances (Figure 4). As a re-
sult, pulmonary pressures usually become acutely elevated, the
Right Ventricle (RV) pressure increases, and the RV begins to
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fail. Mechanical obstruction of pulmonary arteries from cellular
components and debris in amniotic fluid plays no role in this
RV failure. RV failure may subsequently lead to Left Ventricle
(LV) failure and systemic hypotension. In most cases, AFE oc-
curs during labor and delivery or within 30 minutes postpar-
tum. AFE can also occur following a first or second-trimester
abortion (medical or surgical), miscarriage, amniocentesis, or
abdominal/uterine trauma. However, this is rare and typically
only described in case reports. However, in most patients, the
clinical presentation of AFE is abrupt, catastrophic, and rapidly
progressive. Classically, patients present with cardiorespiratory
compromise or sudden hypoxia and hypotension, often accom-
panied by noncardiogenic pulmonary edema and hemorrhage
due to Disseminated Intravascular Coagulopathy (DIC). Diagno-
sis for AFE is purely clinical. The diagnosis should be suspected
in pregnant or recently postpartum women who experience
sudden cardiovascular collapse, severe respiratory difficulty
and hypoxia, and seizures, particularly when followed by Dis-
seminated Intravascular Coagulopathy (DIC). A working group
of the Society for Maternal-Fetal Medicine (SMFM) and the Am-
niotic Fluid Embolism Foundation proposed a definition of AFE
based on the presence of four diagnostic criteria, all of which
must be present [23].

Criteria for AFE (all must be present): Sudden onset of car-
diorespiratory arrest OR hypotension with evidence of respira-
tory compromise, Documentation of overt DIC using the scor-
ing system of the Scientific and Standardization Committee on
DIC of the International Society on Thrombosis and Hemostasis
(ISTH), modified for pregnancy [24], Clinical onset during labor
or within 30 minutes of placental delivery, Absence of fever
(=38°C) during labor. In unstable patients, a multidisciplinary,
team-based approach involving maternal-fetal medicine, an-
esthesia, critical care, respiratory, and nursing is desirable to
increase the chances of stabilization and avoid further deterio-
ration, given that most patients present with acute cardiore-
spiratory compromise, hypoxemia, and hemorrhage from Dis-
seminated Intravascular Coagulation (DIC). The initial goal is to
perform Cardiopulmonary Resuscitation (CPR) as per ACLS pro-
tocol. Control of hemorrhage and the reversal of coagulopathy
comes next, using tranexamic acid and a massive transfusion
protocol. Delivery of the fetus comes next in aiding maternal
resuscitation. For patients who are hemodynamically stable at
presentation, once patients are delivered and stabilized, they
should be transferred to the intensive care unit for further care.
Management is supportive and focused on maintaining a secure
airway [25], hemodynamic stability, and preventing bleeding.

4 _ h
Thramboplastins: DIC

Amniotic Fluid enters:
? the systernic q

causing intravascular i i
. J Maternal and fetal bradyeardia,

circulation.
coagulation and bleeding
hypoxia, and death

r

&

Decreased coronary blood
flew +inotropism= decreased
cardiac output causing
hypotension and shock

. —)
Pulmonary edema +
intrapulmonary shunting + —
bronchoconstriction +
desaturation= dyspnea,
bronchospasm, cyanosis

Figure 4: Pathogenesis of Amniotic Fluid Embolism (AFE).

Ectopic pregnancy: Ectopic pregnancy is a life-threatening
condition and the most common cause of maternal death in
the first trimester of pregnancy. Ectopic pregnancy can pres-
ent as abdomen pain and first-trimester vaginal bleeding. The
most common site is in the fallopian tubes, but the other sites
that can be involved are cesarean scar, tubal salpingitis, ovar-
ian, abdominal, corneal, intramural, and cervical. Its incidence
ranges from 4.5-16 per 1000, with maternal mortality up to 5%
in most developed countries [26]. The common risk factors are
the age of over 40, infertility, previous tubal pregnancy, previ-
ous ectopic pregnancy, tubal abnormality or pathology, intra-
uterine device, use of oral contraceptive pills, smoking, pelvic
inflammatory disease, medically induced abortions, and vaginal
douching. The functional impairment secondary to damaged
ciliary activity and anatomic distortion can be the physiology
behind ectopic pregnancy. Pelvic infection with ordinary organ-
isms like gonorrhea and chlamydia alters tubal function, lead-
ing to obstruction and adhesions. The chlamydia infection Pro-
duces a protein (PROKR2), causing pregnancy to implant in the
tubes. The biggest concern of an ectopic pregnancy is rupture.
Patients become hemodynamically unstable if ectopic pregnan-
cy ruptures with hemorrhage. Physical signs may include ortho-
static hypotension, feeling faint, tachycardia, and hypotension
leading to shock. The Patients may also have abdomen pain and
shoulder pain due to diaphragm irritation by blood in the peri-
toneal cavity. Protocol for hemorrhage and immediate surgery
is usually required [27]. The diagnosis of ectopic pregnancy is by
history of abdomen pain and abnormal vaginal bleeding in the
first trimester. Abnormal transvaginal ultrasound findings and
rising hCG products with no evidence of conception in the uter-
ine cavity can further assist in the diagnosis. The rise in hCG of
less than 35 percent every two days by three different measure-
ments is consistent with abnormal, likely ectopic pregnancy.
Medical management of ectopic pregnancy includes metho-
trexate. It is used if the patient is hemodynamically stable with
serum hCG less than 5000 milli-international units/ml, no fetal
cardiac activity on ultrasound, and a size less than 3 to 4 cm.
It cannot be used in hemodynamically unstable patients or if
there is a ruptured ectopic pregnancy. Surgery is still an option
in hemodynamically stable patients if transvaginal ultrasound
shows tubal pregnancy or adnexal mass, which favors ectopic
pregnancy. Emergency surgery is required in hemodynamically
unstable patients, rupture of ectopic, and intraperitoneal hem-
orrhage [28].

Sheehan’s syndrome: Sheehan’s syndrome is the ischemic
necrosis of the pituitary gland secondary to severe hemor-
rhagic shock occurring secondary to peripartum hemorrhage.
The incidence of this condition is relatively low in developed
countries, mainly due to advanced obstetrical care. However, in
resource-limited countries, postpartum pituitary infarction re-
mains a common cause of hypopituitarism. During pregnancy,
an increase in pituitary volume and cell count is appreciated.
The prolactin-producing cells (lactotrophs) and other cells are
hyperplasia, requiring increased nutritional and metabolic de-
mands. However, there is no increase in the corresponding
blood supply. A relatively low-pressure vascular system sup-
plies the anterior pituitary gland. This mechanism is suspect-
ed of making the pituitary cells more susceptible to ischemia
[29]. Sheehan can present acutely or chronically. In its acute
form, Sheehan’s syndrome is usually evident when the new-
born mother has difficulty breastfeeding or cannot produce
milk (agalactorrhea). Women may report problems with men-
struation after childbirth, and some may never have menses
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until Sheehan’s syndrome is diagnosed and treated. Chronic
Sheehan’s syndrome, which occurs months to years after the
initial vascular insult to the pituitary gland, is diagnosed due to
symptoms of hypopituitarism. These include fatigue, asthenia
or weakness, hair loss, constipation, weight gain, problems with
focusing or with their attention span, and cold intolerance. Pa-
tients may also have hypotension and bradycardia and exhibit
secondary adrenal insufficiency, which could cause fatigue and
weight loss symptoms. Diagnostic evaluation can be based on
ordering a Complete Blood Count (CBC) with differential count,
basic metabolic profile, thyroid function tests (TSH, FT3, FT4),
FSH, LH, prolactin, estrogen, cortisol, and growth hormone. Due
to the nature of necrosis in the pituitary gland, GH is usually af-
fected first, followed by PRL, FSH, LH, ACTH, and then TSH last.
A magnetic resonance imaging (MRI) evaluation of the pituitary
can be done to confirm the diagnosis. An empty Sella is present
in about 70% of patients; a partially empty Sella is present in
about 30% of patients on a later MRI [30]. The basis for treat-
ing Sheehan’s syndrome is the lifelong replacement of deficient
hormones. Hypothyroidism can be treated with levothyroxine
or liothyronine replacement. Cortisol deficiency can be treated
by replacement with prednisone or hydrocortisone. Gonadotro-
pin deficiency should be treated with estrogen if the uterus has
been removed and with a combination of estrogen and proges-
terone if a uterus is present. The growth hormone is probably
the most common hormone that needs replacing, and the dos-
age must be individualized to the patient’s needs. For patients
who develop diabetes insipidus, desmopressin (DDAVP) is the
recommended treatment of choice [31].

Pregnancy-associated spontaneous coronary artery dissec-
tion (scad): Spontaneous coronary artery dissection in preg-
nancy is the most frequent cause of pregnancy-related myocar-
dial infarction. It is coronary atherosclerosis, but hemodynamic
and hormonal changes are due to a high level of progesterone,
which affects the arterial media by altering the elastic fiber and
impairing collagen synthesis. Increased blood volume and car-
diac output increase wall shear stress, leading to dissection.
The arteries heal spontaneously with a conservative approach
rather than revascularization in stable pregnant women with no
ongoing ischemia. If the left main is involved in dissection, then
emergency CABG is considered, also in patients in whom PCI
failed. Consider low-dose aspirin. The addition of clopidogrel to
aspirin may increase the risk of bleeding. The risk of recurrence
of spontaneous dissection is high in pregnant women, so they
need to be counseled regarding future pregnancy [32].

Cardiac arrest in pregnancy: Cardiac arrest in pregnancy is
uncommon, with incidence as low as one in every 12,000 hos-
pital deliveries. The causes of cardiac arrest in pregnancy are
divided into non-obstetric and obstetric causes. The non-ob-
stetric reasons included are pulmonary embolism, myocardial
infarction, stroke, trauma, and sepsis, and obstetrical causes are
anesthesia-related (general, epidural) hemorrhage, peripartum
cardiomyopathy, amniotic fluid embolism, ventricular tachyar-
rhythmia, and pregnancy-induced hypertension. The interdisci-
plinary team should be alerted immediately, which comprises a
resuscitation team, obstetrician, critical care physician, nurse,
neonatologist, and anesthesiologist. High-quality CPR should
be provided to pregnant women by placing them in left lateral
uterus displacement to prevent compression of the aorta and
inferior vena cava. To prevent hypoxemia, 100% oxygen via the
face mask is initiated, establish intravenous access, and early
intubation to protect the airway. Apply defibrillating pads; the
protocol is the same as for nonpregnant women. If no sponta-

neous circulation ROSC is returned in five minutes, we should
consider a cesarean section [33,34].

Conclusion

In conclusion, critical illness during pregnancy presents a
complex and challenging scenario that demands careful man-
agement and consideration. The health and well-being of both
the mother and the unborn child are at stake, making it essen-
tial for healthcare professionals to approach these cases with
the utmost expertise, sensitivity, and empathy. The presence
of a critically ill pregnant patient poses a formidable challenge
for critical care physicians because of the distinct physiological
aspects and specific medical conditions. Comprehensive and
well-coordinated care for critical pregnant patients necessitates
a multidisciplinary strategy incorporating obstetricians, mater-
nal-fetal medicine specialists, intensivists, neonatologists, and
other pertinent healthcare experts. Effective communication
and collaboration among these teams guarantee that medical
decisions are thoughtfully evaluated, considering the potential
risks and benefits involved. Moreover, it is crucial to constantly
monitor the mother and baby throughout the pregnancy and
during the critical illness period. Consistent fetal assessments,
judicious utilization of diagnostic procedures, and vigilant ob-
servation of the mother’s condition are pivotal in promptly
detecting any alterations or complications that may arise. Pro-
viding support and counseling to the pregnant woman and her
family can help alleviate anxiety and stress, ultimately contrib-
uting to better overall outcomes.
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