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ABS TRACT Throughout pregnancy, various organ systems, such as 
cardiovascular, respiratory, gastrointestinal, and more, adapt to preg-
nancy under normal physiological conditions. In addition to being a 
natural process, pregnancy causes physiological, psychological, and 
anatomical changes in the pregnant woman’s organism. These 
changes begin immediately after fertilization, and they help meet the 
mother’s and baby’s metabolic needs and maintain the health of the 
mother and baby in the best possible way. All systems are affected to 
different degrees by the needs of the fetus. Maternal death is defined 
as maternal deaths resulting from direct factors related to pregnancy 
or the gestation process or from factors indirectly aggravated by these 
factors during pregnancy, during birth, or within 42 days after birth, 
regardless of the duration and place of pregnancy. Maternal deaths 
are subdivided into 2 groups: direct and indirect obstetric deaths. Di-
rect maternal deaths resulting from obstetric complications of preg-
nancy. Indirect maternal deaths are caused by a pre-existing disease 
or diseases that develop during pregnancy and are not directly related 
to obstetric causes but are aggravated by the physiological effects of 
pregnancy. Many countries are making efforts on different issues to 
reduce maternal deaths, and most of these efforts yield successful re-
sults. However, in some countries, maternal mortality rates are still 
relatively high. Maternal deaths are a significant global health prob-
lem that must be solved as a priority. In this review, obstetric factors 
that cause maternal deaths and indirect causes triggered by these fac-
tors are mentioned. 
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ÖZET Gebelik boyunca, kardiyovasküler, solunum, gastrointestinal, 
üriner ve diğer organ sistemleri, normal fizyolojik koşullar altında ge-
beliğe uyum sağlar. Gebelik, doğal bir süreç olmasının yanı sıra, fiz-
yolojik, psikolojik ve anatomik değişikliklere de yol açar. Bu 
değişiklikler, döllenmeden hemen sonra başlayıp, annenin ve bebe-
ğin metabolik ihtiyaçlarını karşılamaya, anne ve bebeğin sağlığını en 
iyi şekilde korumaya yardımcı olur. Tüm sistemler, fetüsün ihtiyaç-
ları doğrultusunda farklı derecelerde etkilenir. Maternal ölüm, doğ-
rudan gebelikle veya doğum süreciyle ilgili faktörlerden ya da bu 
faktörlerin gebelik sırasında, doğum sırasında veya doğumdan son-
raki 42 gün içinde dolaylı olarak kötüleşmesinden kaynaklanan anne 
ölümlerini tanımlar. Doğrudan ve dolaylı olmak üzere maternal ölüm-
ler 2 gruba ayrılır. Doğrudan maternal ölümler, gebeliğin obstetrik 
komplikasyonlarından kaynaklanırken, dolaylı maternal ölümler, ge-
belik sırasında gelişen ve obstetrik nedenlerle doğrudan ilişkili ol-
mayan, ancak gebelikteki fizyolojik değişikliklerle kötüleşen, 
önceden var olan hastalıklar nedeniyle meydana gelir. Birçok ülke, 
maternal ölümleri azaltmaya yönelik çaba sarf etmektedir ve bu ça-
baların çoğu başarılı sonuçlar vermektedir. Ancak bazı ülkelerde ma-
ternal mortalite oranları hala nispeten yüksektir. Maternal ölümler, 
öncelikli olarak çözülmesi gereken önemli bir küresel sağlık sorunu 
olarak ön plana çıkmaktadır. Bu derlemede, maternal ölümlere neden 
olan obstetrik faktörler ve bu faktörlerin tetiklediği dolaylı nedenler 
ele alınmaktadır. 
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Each year, approximately a quarter of a million 
women die due to pregnancy-related causes. The rea-
sons for maternal deaths are varied. In developing 
countries, the reason is primarily difficulties in ac-
cessing health services, while in developed countries, 
maternal deaths are typically linked to multiple risk 
factors such as chronic disorder, obesity, smoking, 
etc. It was reported that approximately 287.000 
women died during or after pregnancy and childbirth 
in 2020, and almost 95% of these maternal deaths oc-
curred in low- and lower-middle-income countries 
(Figure 1). Maternal deaths are classified according 
to their causes and delay patterns. These models are 
defined as 3-lag models by the World Health Orga-
nization (WHO). The 1st stage of delay usually oc-
curs when parents realize the situation late. Lack of 
medical knowledge is one of the most important rea-
sons for this. The 2nd stage delay occurs due to 
poverty or living far from healthcare facilities. Third-
phase delay usually occurs due to misdiagnosis or in-
adequate treatment. 

 MaTERNaL DISEaSES  

PREECLaMPSIa 
Preeclampsia is a hypertensive disorder affecting 6-
12% of pregnancies. It causes over 75,000 maternal 
and more than half a million infant deaths annually 

worldwide. Rising risk factors like obesity, in vitro 
fertilization, and advanced maternal age have in-
creased its incidence to 5-10% globally.2 While the 
exact cause remains unknown, generalized en-
dothelial dysfunction is recognized as a key factor. 
Preeclampsia typically occurs after the 20th week, 
linked to a dysfunctional placenta that releases 
“toxic factors” into maternal circulation. Symptoms 
include hypertension, proteinuria, headaches, 
edema, and abdominal pain. If untreated, it can lead 
to severe complications, including organ failure and 
fetal death.2-4 Managing preeclampsia is complex 
due to its unpredictable nature. Although aspirin can 
delay onset, there is no cure; delivery of the placenta 
is the only definitive treatment, often leading to pre-
mature birth. Timing of delivery is critical to pre-
vent severe outcomes.2,4 Research highlights the role 
of circulating anti-angiogenic factors, particularly 
the protein sFlt-1, which inhibits placental growth 
factor (PlGF) and is linked to preeclampsia. Intro-
ducing biomarkers like sFlt-1 and PlGF in the USA 
has shown promise in reducing maternal morbidity 
and mortality, contributing to shorter hospital stays 
and improved outcomes.5 

HYPERTENSION 
Hypertensive disorders of pregnancy (HDP) are com-
mon complications worldwide, affecting about 10% 

FIGURE 1: Trends in maternal mortality 2000-20201
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of pregnancies and impacting maternal, fetal, and 
neonatal health. Hypertension may be pre-existing or 
arise during pregnancy, sometimes only becoming 
evident during labor or postpartum. Classification of 
HDP is vital for management and prognosis. It is de-
fined as hypertension occurring in the 2nd half of 
pregnancy or within 24 hours postpartum, without 
proteinuria, and typically resolving within 6-12 
weeks after delivery. Women with HDP face a higher 
risk of future hypertension, with 15-25% developing 
preeclampsia, rising to nearly 50% if HDP is detected 
before 32 weeks.4,6,7 Women with pulmonary arterial 
hypertension (PAH) should generally avoid preg-
nancy; if pregnant, early termination or delivery may 
be advised based on PAH severity. In cases of ma-
ternal cardiac arrest, fetal heart rate monitoring 
should continue until the mother stabilizes.8 Signifi-
cant hemodynamic changes occur during labor and 
postpartum, necessitating careful management. Treat-
ment may include antihypertensives and prophylactic 
anticonvulsants like magnesium sulfate. Labetalol 
(Cosma, Italy) is the most common beta-blocker 
used; bisoprolol (AXXO GmbH, Germany) and 
metoprolol (AXXO GmbH, Germany) are alterna-
tives, while atenolol (S.I.M.S., Italy) should be 
avoided. Caution is advised for asthmatic patients. 
Safe antihypertensive medications during pregnancy 
are also safe for breastfeeding. Methyldopa (LGM 
Pharma, U.S.) has a 30% risk of postpartum depres-
sion and is typically discontinued after birth. An-
giotensin-converting enzyme (ACE) inhibitors like 
enalapril (Arshine Pharmaceutical, China) are safe 
during breastfeeding, but angiotensin receptor block-
ers are contraindicated due to teratogenic risks.9 

INTRaHEPaTIC CHOLESTaSIS  
Intrahepatic cholestasis of pregnancy (ICP) is the 
most common hepatic disorder related to pregnancy 
in women.10 This condition poses minimal risk to the 
mother; however, serum bile acids can cross the pla-
cental barrier and accumulate in the fetus and amni-
otic fluid, potentially leading to severe perinatal 
complications such as intrauterine fetal death, meco-
nium staining of amniotic fluid, and preterm birth.11 
For many years, ursodeoxycholic acid (UDCA) has 
been recommended as the drug of first choice in the 

treatment of ICP. UDCA is a naturally occurring hy-
drophilic bile acid and accounts for only 3-5% of 
human physiological bile acids. Pathophysiologi-
cally, UDCA ameliorates cholestasis by reducing bile 
acid levels by inhibiting the secretion of endogenous 
hydrophobic bile acids and increasing bile acid ex-
cretion by upregulating hepatic metabolic enzymes 
and bile acid transport proteins. Obstetricians hope 
that UDCA may improve maternal symptoms and re-
duce adverse perinatal outcomes by treating ICP, but 
there is currently insufficient evidence to support 
this.12 S-adenosyl-methionine (SAMe), a glutathione 
precursor, is also considered a treatment option for 
ICP. SAMe affects the composition and fluidity of 
hepatocyte membranes, increasing hormone metabo-
lite methylation and bile excretion.13 While UDCA is 
the recommended 1st-line drug in the treatment of 
ICP, SAMe can be used as a 2nd-line drug or in com-
bination therapy in the treatment of ICP.11 

 CaRDIOVaSCuLaR DISEaSES 
Maternal cardiovascular diseases (CVD) occur in 1-
4% of pregnancies and account for 10-15% of ma-
ternal deaths in developed countries. Cardiac surgery 
is rarely needed. Physiological changes during preg-
nancy can destabilize stable patients.4,6,7 Blood vol-
ume increases by about 50%, raising cardiac output, 
which peaks in the 2nd trimester due to higher stroke 
volume and heart rate (10-20 beats/min). Systemic 
vascular resistance decreases, causing blood pressure 
to drop in the 1st 2 trimesters. A reduction in blood 
colloidal osmotic pressure can lead to pulmonary 
edema, while late pregnancy pressure on the inferior 
vena cava reduces venous return.14 Up to 68% of 
pregnancy-related CVD deaths are preventable 
through awareness and effective treatment. Recog-
nizing CVD risks during pregnancy is essential. In-
direct complications include arrhythmias, heart 
failure, peripartum cardiomyopathy, thromboem-
bolism, and acute coronary syndrome. Cardiac 
changes may lead to new or recurrent arrhythmias.15,16 
Peripartum cardiomyopathy, marked by left ventric-
ular dysfunction, occurs late in pregnancy or post-
partum. Pregnant women face a thromboembolism 
risk that is 4-5 times higher, with 80% of cases being 
venous. Deep vein thrombosis constitutes 75% of 
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cases, while pulmonary embolism occurs in 20-25%. 
Half of thromboembolic events happen during preg-
nancy, half postpartum, resulting in 1.1 deaths per 
100,000 births and 9% of U.S. maternal deaths. In de-
veloped countries, thromboembolic diseases rank 
among the top maternal mortality causes. Given their 
prevalence, effective prevention and treatment are 
crucial in antenatal care. Acute coronary syndrome 
accounts for over 20% of maternal deaths. Address-
ing preventable cardiovascular events requires a mul-
tidisciplinary cardio-obstetric approach.16 

aCuTE KIDNEY INJuRY 
Pregnancy-related acute kidney injury (PR-AKI) sig-
nificantly impacts maternal and fetal morbidity and 
mortality. Sepsis is the most common cause of PR-
AKI, often linked to inadequate prenatal and post-
natal care. Other contributing factors include 
preeclampsia, cesarean sections, and bleeding.17 The 
incidence and causes of PR-AKI differ between de-
veloped and developing countries due to socioeco-
nomic factors. With improved obstetric care and 
liberalized abortion laws, PR-AKI has become less 
common in developed regions. It is often associated 
with hypertensive disorders and chronic kidney dis-
ease, increasing the risk of CVD later in life.18 A 
2016 study noted a 10% annual increase in PR-AKI, 
attributed to factors such as advanced maternal age, 
obesity, diabetes, hypertension, multiple pregnan-
cies, and cesarean deliveries. The high incidence is 
largely due to a lack of prenatal care, with sepsis 
being the leading cause.19,20 Preeclampsia’s exact 
causes are unclear but may involve genetic, vascular, 
immune, and placental factors. Conditions like 
eclampsia and hemolysis, elevated liver enzymes, 
low platelets (HELLP) syndrome are life-threaten-
ing, with HELLP syndrome occurring in 0.5-0.9% 
of pregnancies and a mortality rate of about 1.1%.21 
Management of PR-AKI includes identifying the un-
derlying cause, fluid resuscitation, timely dialysis, 
and, if necessary, immediate delivery of the fetus. 
Fluid therapy should be tailored to the patient’s 
needs, and diuretics may be used cautiously to man-
age fluid overload. High-dose loop diuretics should 
be given judiciously to avoid ototoxicity.22 Medica-
tions requiring high fluid volumes should be admin-

istered with caution. If conservative measures fail, 
ultrafiltration or dialysis may be needed. Mycophe-
nolate (LGM Pharma, U.S.) is a teratogen that in-
creases the risks of miscarriage and congenital 
malformations, while corticosteroids and calcineurin 
inhibitors are safer alternatives during pregnancy.23 
Immediate delivery is required for severe preeclamp-
sia, HELLP syndrome, and acute fatty liver of preg-
nancy. Glucocorticoids are administered if delivery 
occurs before 34 weeks to reduce respiratory distress 
risk in newborns. Thrombotic thrombocytopenic 
purpura (TTP) and hemolytic uremic syndrome are 
acute syndromes characterized by microangiopathic 
hemolytic anemia and thrombocytopenia. Plasma ex-
change is the primary treatment for TTP, with doses 
of 1-1.5 times the plasma volume recommended. Rit-
uximab (AXXO GmbH, Germany) may be used in 
refractory cases but should be applied cautiously 
during pregnancy due to potential fetal toxicity.24 

 CaNCERS 

ORaL CaNCER 
Oral cancer in pregnancy (OCiP) is rare but compli-
cates cancer treatment and pregnancy outcomes. Reg-
ular tongue examinations for pregnant women are 
recommended to identify early signs of inflammation 
or malignancy, with biopsies advised for diagnosis.25 
Cancer is the 2nd leading cause of death among re-
productive-age women, affecting about 1 in 118 dur-
ing pregnancy. Diagnosing cancer during pregnancy 
raises significant concerns about potential harm to the 
fetus and the impact of delayed treatment on mater-
nal survival. Currently, there are no standardized 
treatment protocols, and most information comes 
from case reports or small series.26 Common gyneco-
logical cancers include uterine, ovarian, and cervical 
cancers. While the exact causes of OCiP are unclear, 
the role of human papillomavirus (HPV) is recog-
nized. Pregnancy can induce physiological changes 
that promote neoplastic growth, including increased 
metabolic activity and circulating growth factors.27 
Treatment for oral cancer typically involves surgery, 
chemotherapy, and radiotherapy, but approaches dur-
ing pregnancy depend on tumor type, location, stage, 
and patient preference. The posterior oropharyngeal 

Songül ÜNÜVAR et al. J Lit Pharm Sci. 2025;14(2):80-92

83



Songül ÜNÜVAR et al. J Lit Pharm Sci. 2025;14(2):80-92

84

region, the most common site for OCiP, does not 
favor HPV receptor activity. Pregnancy also sup-
presses the immune system, complicating OCiP treat-
ment due to potential fetal harm from medications, 
radiation, and surgery. Surgical duration is crucial for 
both mother and fetus, and chemotherapy can ad-
versely affect fetal development. Radiation doses 
over 0.1 Gray significantly impact both mother and 
fetus, making treatment challenging without risking 
adverse outcomes.28,29 Delaying treatment until after 
birth can worsen cancer progression and increase the 
risk of metastasis. The recurrence rate in OCiP (25%) 
is higher than in non-pregnant patients (19%). A 
biopsy should be performed on any inflamed oral mu-
cosa to rule out dysplasia. If the tumor is large or 
metastatic early in pregnancy, termination may be 
considered.30 A multidisciplinary approach involving 
gynecologists, anesthesiologists, and oral oncologists 
is recommended when discussing treatment options 
with patients.25 

BREaST CaNCER 
Breast cancer is the most common malignancy dur-
ing pregnancy, with an incidence of 1,030 cases per 
100,000 pregnancies. It accounts for 13% of all 
breast cancers and typically presents in women aged 
33-38. These cases often show more advanced stages 
and a worse prognosis, primarily due to delayed di-
agnosis, which occurs in 78% of cases, typically be-
tween 2-15 months.31 Histologically, tumors are 
often invasive ductal, high-grade, and hormone-in-
dependent (estrogen receptor negative), similar to 
those in non-pregnant women. High levels of estro-
gen and progesterone during pregnancy can lead to 
false-negative results, necessitating immunocyto-
chemical assessments. Inflammatory breast cancer 
occurs at the same rate in pregnant and non-pregnant 
women (3%) but can be mistaken for mastitis, so a 
biopsy is recommended when abscesses are present. 
Treatment strategies during pregnancy depend on 
the cancer’s size and stage. Hormone therapy, ra-
diotherapy, and chemotherapy are generally not ap-
plied, except for inflammatory breast cancer, which 
requires chemotherapy and may necessitate preg-
nancy termination. Surgical removal of the tumor is 
safe, while radiotherapy is typically postponed until 
after delivery to avoid harm to the fetus.32 

HuMaN IMMuNODEfICIENCY VIRuS 
Approximately 1.3 million pregnancies occur in 
people with human immunodeficiency virus (HIV) 
each year worldwide. A better understanding of the 
prevention of perinatal HIV transmission has im-
proved significantly in the management of pregnant 
women with HIV in light of advances in drug de-
velopment over the past 25 years. In the United 
States and Europe, the risk of mother-to-child HIV 
transmission has fallen to historically low levels 
with the use of antiretroviral drugs. Contributions to 
this successful prevention effort include screening 
tests for HIV infection in pregnant women, delivery 
by cesarean section (when appropriate), and avoid-
ance of breastfeeding. Early diagnosis is essential to 
reduce the transmission of HIV from mother to 
baby, and for this, HIV testing is recommended dur-
ing or before pregnancy. It has been reported that 
with increased access to antiretroviral treatment 
(ART), HIV transmission from mother to baby de-
creased by 18%, and this rate was 9% in 2010. When 
appropriate precautions are taken in HIV-infected 
women and babies, HIV transmission from mother 
to baby can be reduced to less than 1%.33 However, 
HIV-related maternal deaths in African countries are 
still estimated at 25%, even higher than the rate of 
HDP (18%), the leading cause of maternal deaths.34 
While ART keeps more mothers with HIV alive in 
utero, ART exposure appears to have an impact on 
stillbirth, fetal growth restriction, and preterm birth 
that varies depending on the ART regimen and po-
tentially the timing of ART initiation.35 

GENITaL TuBERCuLOSIS 
Female genital tuberculosis (FGTB) is a chronic in-
fectious disease characterized by the spread of My-
cobacterium tuberculosis from primary to secondary 
foci in the lungs, usually hematogenous or lym-
phatic. The prevalence of FGTB varies between 
countries.36 In the treatment of drug-sensitive active 
pulmonary and extrapulmonary tuberculosis, isoni-
azid, rifampicin (CKD Bio, South Korea), pyrazi-
namide (Minakem, France), and ethambutol (Sekisui 
Medical, Japan) should be administered for 2 
months, followed by isoniazid and rifampicin-based 
antituberculosis therapy for 4 months. However, the 
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effect of this treatment on pregnancy outcomes in 
women with genital tuberculosis who do not have ac-
tive tuberculosis disease is controversial. These drugs 
may have an immunomodulatory effect by reducing 
the structural damage of granulomas. However, they 
also cause adverse events such as hepatitis, cutaneous 
reactions, gastrointestinal intolerance, hematological 
reactions, and renal failure.37 

 SICKLE CELL DISEaSE 
Sickle cell disease (SCD) is a hereditary autosomal 
recessive disorder caused by homozygosity for 
hemoglobin S, where valine replaces glutamic acid 
in the beta-globulin chain. This results in insoluble 
hemoglobin tetramers in the deoxygenated state. Al-
though many pregnancies in women with SCD result 
in live births, they carry heightened risks for mater-
nal and fetal complications due to increased 
metabolic demand, hypercoagulability, and vascular 
stasis.38 Preconception evaluation, including genetic 
counseling, is essential for SCD patients wishing to 
become pregnant. Studies show mixed results: while 
some indicate good fetal outcomes, maternal compli-
cations are often increased, including risks of mater-
nal death, sepsis, pneumonia, urinary infections, and 

deep vein thrombosis. Pregnant women with SCD 
also face risks of intrauterine growth retardation, 
preeclampsia, preterm labor, and placental abruption. 
SCD is prevalent in eastern Africa, the Mediter-
ranean, and the Middle East. Treatment plans should 
be adjusted before pregnancy; ACE inhibitors, an-
giotensin receptor blockers, and non-steroidal anti-
inflammatory drugs are contraindicated, and 
hydroxyurea (Sinoway Industrial, China) should be 
discontinued upon suspected or confirmed pregnancy 
due to its teratogenic effects. Hydroxyurea can lead to 
embryo-fetal death, malformations, growth delays, 
and functional defects. Women on hydroxyurea 
should be advised to avoid pregnancy. Postnatal fol-
low-up is crucial due to thromboembolism risks. A 
French study reported 15 maternal deaths among 
3,300 live births in women with SCD, resulting in a 
maternal mortality rate of 454 per 100,000 compared 
to 9.4 per 100,000 in the general population, high-
lighting SCD’s role as a significant cause of maternal 
mortality.39As shown in the various pregnancy-re-
lated diseases, such as preeclampsia, hypertensive 
disorders, and HIV, significantly affect maternal 
health, with varying prevalence and mortality rates 
across different conditions Figure 2. 

FIGURE 2: Prevalence and maternal mortality rates for various pregnancy-related diseases and conditions, highlighting their impact on maternal health and outcomes 
HIV: Human immunodeficiency virus 
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 MaTERNaL COMPLICaTIONS 
CaRDIaC aRREST 
Maternal cardiac arrest is rare, with previous beliefs 
attributing most cases to anesthesia management. 
However, from 2011 to 2014, obstetric anesthesia 
was linked to only 16 of 66 cardiac arrest cases. 
Anesthesiologists play a vital role in reducing these 
incidents, particularly since the risk is higher with 
general anesthesia than with regional anesthesia. 
Obesity in pregnant women complicates this, as gen-
eral anesthesia is best avoided in this population.40 
Despite improvements like aspiration of the epidural 
catheter, cases of undetected spinal catheter place-
ment still occur. If an epidural bolus is mistakenly ad-
ministered into the subdural space, it can lead to 
significant complications, including unexpected 
bleeding. A practical approach is to administer bo-
luses in smaller portions of 3-5 ml. Delayed recogni-
tion of obstetric hemorrhage can lead to hypovolemic 
shock and maternal cardiac arrest. While it’s impor-
tant to monitor blood loss quantitatively for transfu-
sion decisions, this is often assessed only at the end 
of a cesarean section rather than during ongoing 
bleeding. This can result in underrecognition and un-
dertreatment of obstetric hemorrhage.41,42 

SEPSIS 
The WHO has recently defined maternal sepsis as a 
life-threatening condition marked by organ dysfunc-
tion due to infection during pregnancy, birth, post-
partum, or after miscarriage. This expands definitions 
to include pregnancy-related sepsis, puerperal sepsis, 
and post-abortive sepsis. Sepsis accounts for 10.7% 
of maternal mortality globally, ranking 3rd after bleed-
ing and preeclampsia; in developed countries, this 
figure drops to about 5%.42 Risk factors for sepsis 
during pregnancy include obesity, anemia, diabetes, 
previous pelvic infections, invasive procedures, labor 
induction, instrumented delivery, cesarean sections, 
preeclampsia, postpartum bleeding, and mastitis. 
These factors cumulatively heighten sepsis risk. In 
developing countries, social factors like inadequate 
healthcare and lack of antenatal follow-up contribute 
to increased risks, alongside medical factors such as 
delayed treatment and a lack of awareness regarding 
infection severity.43 Sepsis often manifests as sys-

temic inflammatory response syndrome, an exagger-
ated response to infection. Due to the highly vascular 
placental bed, bacteremia can develop rapidly. Diag-
nosing and treating sepsis in pregnant women differs 
from non-pregnant cases, as physiological changes 
like hyperdynamic circulation and hypotension can 
mask symptoms. Hypercoagulability and limited an-
tibiotic options further complicate treatment. Imme-
diate treatment is crucial to counteract the effects of 
sepsis, which include hypotension, tissue perfusion 
issues, hypoxemia, and organ dysfunction. Fluid re-
suscitation is vital for restoring circulatory volume, 
aiming for systolic blood pressure above 90 mmHg. 
Initial treatment involves administering isotonic crys-
talloid (30 ml/kg/hour), and blood replacement if nec-
essary.44 Oxygen support should maintain venous 
oxygen saturation above 70% to protect the fetus. An-
timicrobial treatment is critical, as maternal mortality 
rises by 8% for every hour antibiotics are delayed. 
Initial antibiotics should be broad-spectrum and in-
travenous (iv), tailored to local resistance patterns, 
particularly against Group A Streptococcus and E. 
coli.45 If an infection source is identified, it should be 
promptly addressed, such as drainage for abscesses 
or delivery in cases of chorioamnionitis. Throm-
boembolism prophylaxis should be implemented, 
using mechanical methods if bleeding diathesis is 
present. In cases of septic shock, if blood pressure re-
mains low despite 1-2 liters of fluid resuscitation, va-
sopressor treatment and intensive care are required. 
Noradrenaline is the preferred vasopressor, as it 
maintains placental perfusion, intending to keep 
mean arterial pressure around 65 mmHg.46 

HEMORRHaGE 
Postpartum hemorrhage (PPH) is defined as blood 
loss exceeding 500 ml after vaginal delivery and 
1,000 ml after cesarean section. It is a significant 
complication characterized by insufficient uterine 
contraction, leading to a hemoglobin drop below 10% 
and often requiring transfusion. According to the 
WHO, PPH is a leading cause of maternal death, par-
ticularly in low-income countries, and is responsible 
for about 1-quarter of maternal deaths globally. Most 
deaths occur within the first 24 hours, making timely 
prophylactic use of uterotonics during the 3rd stage of 
labor critical for prevention.47 PPH can result from 
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complications such as uterine atony, lacerations, re-
tained placental products, or congenital coagulation 
disorders. Factors like consumption and dilutional co-
agulopathy can also exacerbate bleeding. Early de-
tection and intervention by healthcare professionals 
are vital to avoid serious complications or mortality. 
Delays in intervention may arise from late detection 
of abnormal findings, a rapid decrease in compen-
satory mechanisms, or delayed communication 
among medical staff. Tachycardia and blood pressure 
changes may not manifest until over 1,000 ml of 
blood is lost, risking hemorrhagic shock. Quick and 
appropriate treatment is essential for estimating prog-
nosis and managing bleeding. A multidisciplinary 
team is crucial for reducing maternal mortality from 
PPH and supporting women from antepartum to post-
partum care. Approximately 90% of the estimated 
80,000 annual PPH deaths occur in low and medium 
sociodemographic index countries, with significant 
numbers in the Democratic Republic of Congo, India, 
Nigeria, Pakistan, and Ethiopia, which account for 
37% of global maternal deaths. This disparity is re-
flected within countries where maternal deaths pre-
dominantly affect the poorest segments of society.48 

 ExTERNaL faCTORS 

INTRaPaRTuM aNTIBIOTIC ExPOSuRE 
Obstetric and gynecological surgical interventions are 
now much safer, thanks to advances in anesthesia, 
sterilization, surgical training, imaging methods, and 
laparoscopic and robotic techniques. A key factor in 
this improvement is the prevention of surgical site in-
fections (SSIs) through prophylactic antibiotic use. 
SSIs are the most common nosocomial infections, af-
fecting 2-3% of the over 30 million surgeries per-
formed annually in the U.S. They lead to increased 
mortality, morbidity, longer hospital stays, patient 
dissatisfaction, and higher costs.49 Antimicrobial pro-
phylaxis and proper surgical practices are crucial for 
preventing SSIs. However, the use of broad-spectrum 
antibiotics can lead to antibiotic resistance; for ex-
ample, vancomycin (Arshine Pharmaceutical, China) 
is not recommended for routine prophylaxis unless 
the patient is known or suspected to be colonized with 
methicillin (Pfizer, U.S.)-resistant Staphylococcus 
aureus. In cases of multidrug-resistant microorgan-

isms, prophylaxis should be expanded based on an-
tibiotic sensitivity, host factors, and the surgical pro-
cedure. If the current antibiotic is effective for 
treating an infection, an additional dose should be 
given one hour before surgery. iv administration is 
preferred for its safety and predictability in achiev-
ing effective serum and tissue concentrations. Cefa-
zolin (Arshine Pharmaceutical, China) is commonly 
used for its narrow spectrum, low side effects, and 
cost-effectiveness, effective against streptococci and 
methicillin-sensitive staphylococci. If anaerobic mi-
croorganisms are a concern, they should be combined 
with an anti-anaerobic agent like metronidazole 
(LGM Pharma, U.S.), or alternatives like cefotetan 
(ACS Dobfar, Italy) or cefoxitin (ACS Dobfar, Italy) 
may be used. For gram-negative coverage, second-
generation cephalosporins such as cefuroxime (Ar-
shine Pharmaceutical, China) are recommended.50 

 VaCCINaTION 

GROuP B STREPTOCOCCuS 
Group B Streptococcus (GBS) is a bacterial infection 
that can be found in the vagina and rectum of preg-
nant women. This bacterium is found in 25% of the 
vagina and rectum of healthy adult women. Many of 
these adults may have no clinical findings. GBS is 
not a sexually transmitted infection. Women who test 
positive for GBS are colonized with the bacteria. 
GBS can be passed from mother to baby at birth. Not 
every baby of a GBS-positive pregnant woman will 
have an infection. In approximately one in 2,000 
vaginal births, the baby will have a GBS infection. 
Although GBS infection is rare, it can cause severe 
problems in the baby. The current approach to pre-
venting GBS involves identifying high-risk women 
(maternal temperature ≥38°C at delivery, inevitable 
preterm labor, preterm labor). These include prema-
ture rupture of membranes during pregnancy and in-
trapartum antibiotic prophylaxis (IAP) during labor. 
Since GBS screening and IAP cannot cover all preg-
nant women, the mother must be vaccinated against 
GBS. The 6-valent GBS vaccine under development, 
certified as a breakthrough therapy by the Food and 
Drug Administration and listed as a priority medicine 
by the European Medicines Agency (EMA), is ex-
pected to reduce drug resistance and protect new-



borns against both early-onset GBS and late-onset 
GBS.51 

CORONaVIRuS DISEaSE-2019 
The coronavirus disease-2019 (COVID-19) pan-
demic has sparked debate about the safety of vaccines 
during pregnancy. However, pregnant women were 
not included in the phase 3 trials of the BioNTech 
(Pfizer, Germany) vaccine. As it has been 2 years 
since the first COVID-19 vaccine and more studies 
are being conducted, scientific literature must be 
evaluated to determine the risks of getting vaccinated 
during pregnancy. Current evidence supports the 
safety of administering severe acute respiratory syn-
drome-coronavirus-2 vaccines to pregnant women, 
but further systematic reviews and meta-analyses are 
required. Maternal immune activation caused by vac-
cination may affect the child’s neurological develop-
ment.52 The first vaccine to combat the COVID-19 
disease reached the market in December 2020-Pfizer-
BioNTech.53 Typically, vaccine development takes 
about 5-10 years. However, there are steps to accel-
erate this process: Clinical trial phases can be com-
bined, phase III trials can be shortened due to the high 
number of new cases, and production can be started 
before phase III trials. No step is left out in the ac-
celerated process, and vaccine safety is ensured by 
taking all mandatory safety measures. Certain groups, 
such as pregnant women, were excluded from 
COVID-19 vaccine trials.54 

TETaNuS  
Tetanus vaccine is a vaccine that protects against 
tetanus, the disease caused by the bacteria Clostrid-
ium tetani. Tetanus is a severe infectious disease 
caused by toxins produced by bacteria, which can af-
fect the nervous system and cause muscle spasms. Its 
fatal consequences are also known. The vaccine is 
used to provide immunity against tetanus toxin. Usu-
ally, the tetanus vaccine is combined with other vac-
cines and is given regularly during childhood and 
adulthood. The tetanus vaccine is generally adminis-
tered through an intramuscular injection. In this way, 
the immune system aims to produce antibodies 
against tetanus toxin. The tetanus vaccine protects 
against tetanus infections that may occur as a result of 
injuries and is a vaccine that must be renewed regu-

larly.55 Doctors usually recommend a tetanus shot 
after the first 3 months. However, if the mother has 
had a tetanus vaccine within the last 10 years, there is 
no need for vaccination. Tetanus vaccination admin-
istered during pregnancy protects the mother and 
baby from infection and reduces the risk of disease 
in the newborn.56 Tetanus vaccination is essential for 
many vital factors during pregnancy, significantly de-
creasing the baby’s risk of premature birth and pre-
venting some diseases that occur during pregnancy. It 
is necessary to reduce infections that may occur in 
the newborn and to ensure the transmission of anti-
bodies from the mother to the baby through vaccina-
tion. At the same time, the tetanus vaccine ensures 
the baby is resistant in the first 6 months after birth.57  

 SuBSTaNCE aBuSE 

OPIOIDS 
Pregnant individuals with opioid use disorder (OUD) 
face increased risks of premature birth, fetal growth 
restriction, and stillbirth. They are 4 times more likely 
to die during hospitalization.58 A 2013 study revealed 
that 42% of pregnancy deaths due to OUD occurred 
in the immediate postpartum period (1 to 42 days 
after birth), followed by 22% during labor, 21% an-
tepartum, and 15% late postpartum (42 days to 1 year 
after birth). Most opioid-related deaths are linked to 
polysubstance use, with benzodiazepines being a sig-
nificant risk factor for overdose.59 Women with sub-
stance use disorders (SUD) require specialized, 
multidisciplinary treatment to address their complex 
mental and physical health needs during the perinatal 
period. However, they often encounter barriers to 
care, including domestic violence and lack of social 
support, which can lead to increased maternal mor-
bidity and mortality. Understanding how women with 
SUD perceive maternal mortality and their associated 
risks is crucial for improving outcomes.60 

BENzODIazEPINES 
Many pregnant women with anxiety or sleep issues 
are prescribed benzodiazepines, with about 1.7% 
using them in the 1st trimester. There is limited 
knowledge about the combined use of benzodi-
azepines and opioids among expectant mothers. 
While opioid use has declined, benzodiazepine use 
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has risen, and the combination increases the risk of 
adverse birth outcomes, maternal overdose, and 
neonatal abstinence syndrome, prolonging newborn 
hospital stays. One study indicated that pregnant 
women on benzodiazepines had an 85% higher mis-
carriage risk.61 Research on drug and alcohol use’s 
contribution to maternal and neonatal mortality is 
scarce. Hulse et al. found that women using heroin 
late in pregnancy had a sixfold increased risk of 
neonatal death after starting methadone treatment.61 
Among drug-addicted mothers, the neonatal mortal-
ity rate was 27.9 per 1,000 births, compared to 6.7 
per 1,000 for non-addicted mothers. Similarly, the 
post-neonatal mortality rate was higher for drug-ad-
dicted mothers (61.5/1,000) than for non-addicted 
births (12.0/1,000). However, 1 study found no in-
creased risk of neonatal mortality or sudden infant 
death syndrome in infants exposed to cocaine, opi-
ates, or cannabinoids in their first 2 years.62 

aNTIDEPRESSaNTS 
Using antidepressants during pregnancy can pose 
risks to the baby, but stopping the medication may en-
danger the mother’s health. Antidepressants are cru-
cial for managing depression, which affects 10% of 
pregnant women. While some believe pregnancy hor-

mones protect against depression, this is not the case. 
Few antidepressants are considered safe during preg-
nancy, with no links to congenital disabilities or de-
velopmental delays. However, babies may experience 
withdrawal symptoms like tremors and gastrointesti-
nal issues after birth. If a mother discontinues her an-
tidepressant upon learning she is pregnant, her risk of 
depression increases fivefold compared to those who 
continue treatment. Sudden cessation can lead to 
withdrawal symptoms, including headaches and nau-
sea. Mild cases may improve with supportive thera-
pies, but severe cases typically require medication. 
Antidepressants can cross the placenta and affect 
breastfeeding. When considering treatment during 
pregnancy, the benefits to the mother must be weighed 
against potential risks to the fetus. Non-drug methods 
like psychotherapy and relaxation techniques are rec-
ommended for mild to moderate depression. For se-
vere cases or when psychotic features are present, 
medication may be necessary, with careful consider-
ation of teratogenic risks. Electroconvulsive therapy 
may be an option for moderate to severe depression 
that is unresponsive to medications. During treatment, 
the lowest effective dose and ideally a single drug 
should be used, with close monitoring of the fetus or 
baby.63 As outlined in Table 1, the external factors in-

TABLE 1:  Comparative summary of the incidence and associated risk factors of external factors in pregnancy

SSI: surgical site infections; iv: Intravenous; GBS: Group B Streptococcus; IaP: Intrapartum antibiotic prophylaxis; COVID-19: Coronavirus disease-2019;  
SaRS-CoV-2: Severe acute respiratory syndrome-coronavirus-2; OuD: Opioid use disorder

External factor Risk/incidence Associated factors Notes/considerations

Intrapartum  
antibiotic exposure SSIs: 2-3% of surgeries. Prophylactic antibiotics  

(e.g., cefazolin) to prevent SSI.
Overuse of broad-spectrum antibiotics leads to resistance; iv 
administration is preferred for efficacy and safety.

GBS GBS-positive colonization:  
25% of pregnant women.

IaP, potential vaccine  
(6-valent GBS).

Vaccination may reduce drug resistance and protect  
newborns against early and late-onset GBS infections.

COVID-19  
vaccination

No specific incidence, but vaccination 
safety for pregnant women studies.

Vaccination with  
SaRS-CoV-2 vaccines.

Vaccination is considered safe for pregnant women, but  
studies are ongoing regarding long-term effects on fetal health.

Tetanus  
vaccination

Tetanus incidence is rare due to  
vaccination.

Regular immunization during  
pregnancy, especially after injury.

Protects mother and newborn from tetanus; boosts immunity 
via passive transfer of antibodies to the baby.

OuD Increased risk of premature birth, 
fetal growth restriction, stillbirth.

Need for multidisciplinary treatment 
and opioid substitution therapy  
(e.g., methadone).

High mortality risk during the postpartum period,  
often related to polysubstance use.

Benzodiazepine 1.7% of pregnant women use  
benzodiazepines in the first trimester.

Increased risk of adverse birth  
outcomes, overdose, and neonatal  
abstinence syndrome.

Combining benzodiazepines with opioids increases risks. 
Higher miscarriage rates were observed in benzodiazepine 
users.

antidepressants 10% of pregnant women affected by  
depression.

Medication use (e.g., SSRIs)  
and/or psychotherapy.

Risks include withdrawal symptoms in neonates.  
antidepressants cross the placenta; decisions should  
balance risks.
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fluencing pregnancy, such as intrapartum antibiotic 
exposure, Group B Streptococcus, vaccination (e.g., 
COVID-19, tetanus), and substance use (e.g., opioids, 
benzodiazepines, antidepressants), significantly im-
pact maternal and neonatal health outcomes. The table 
provides a comparative summary of the associated 
risks and interventions, highlighting key incidence 
rates and considerations for clinical practice. 

 CONCLuSION 
Maternal deaths primarily occur during childbirth and 
the early postpartum period. Despite progress in re-
ducing maternal mortality globally, efforts remain in-
sufficient. Recent initiatives to decrease these deaths 
include liberalizing abortion laws, controlling infec-
tious diseases, improving access to hospital services, 
and enhancing midwifery care. For instance, maternal 
deaths from bleeding often result from inadequate ac-
cess to timely intervention. The Millennium Devel-
opment Goals (MDGs), adopted in 2000 by 189 
countries, aimed to reduce maternal deaths by 75% 
from 1990 to 2015, specifically targeting maternal 
health. While global maternal mortality rates de-
creased by 44% during this period, the MDG target 
was unmet. Consequently, maternal mortality has 

been prioritized again under the Sustainable Devel-
opment Goals, which aim to reduce the global ma-
ternal mortality rate to below 70 per 100,000 live 
births by 2030. Key strategies to lower maternal mor-
tality include increasing education, preventing ane-
mia and malaria, improving access to healthcare, 
ensuring skilled attendance at births, and expanding 
emergency obstetric care services. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or members 
of the potential conflicts of interest, counseling, expertise, working 
conditions, share holding and similar situations in any firm. 

Authorship Contributions 
Idea/Concept: Süleyman Sandal; Design: Süleyman Sandal; 
Control/Supervision: Süleyman Sandal; Literature Review: 
Songül Ünüvar; Writing the Article: Süleyman Sandal, Songül 
Ünüvar; Critical Review: Songül Ünüvar.

1. World Bank Group [Internet]. Number of maternal deaths. © 2025 The World 
Bank Group [Cited: april 10, 2025]. available from: [Link] 

2. Dimitriadis E, Rolnik DL, zhou W, Estrada-Gutierrez G, Koga K, francisco 
RPV, et al. Pre-eclampsia. Nat Rev Dis Primers. 2023;9(1):8. Erratum in: Nat 
Rev Dis Primers. 2023;9(1):35. [Crossref] [PubMed]  

3. Redman CW, Sargent IL. Latest advances in understanding preeclampsia. 
Science. 2005;308(5728):1592-4. [Crossref] [PubMed]  

4. Chappell LC, Cluver Ca, Kingdom J, Tong S. Pre-eclampsia. Lancet. 
2021;398(10297):341-54. [Crossref] [PubMed]  

5. Dathan Stumpf a, Czarnowsky V, Hein V, andraczek T, Stepan H. Real-world 
data on the clinical use of angiogenic factors in pregnancies with placental 
dysfunction. am J Obstet Gynecol. 2022;226(2S):S1037-47.e2. [Crossref] 
[PubMed]  

6. Huang C, Wei K, Lee PMY, Qin G, Yu Y, Li J. Maternal hypertensive disorder 
of pregnancy and mortality in offspring from birth to young adulthood: national 
population based cohort study. BMJ. 2022;379:e072157. Erratum in: BMJ. 
2022;379:o2726. [Crossref] [PubMed] [PMC]  

7. Li M, Qu K, Wang Y, Wang Y, Sun L. associations of hypertensive disorders 
of pregnancy with cognition, dementia, and brain structure: a Mendelian ran-
domization study. J Hypertens. 2024;42(3):399-409. [Crossref] [PubMed] 
[PMC]  

8. Duarte aG, Thomas S, Safdar z, Torres f, Pacheco LD, feldman J, et al. 
Management of pulmonary arterial hypertension during pregnancy: a retro-
spective, multicenter experience. Chest. 2013;143(5):1330-6. [Crossref] 
[PubMed] [PMC]  

9. Beech a, Mangos G. Management of hypertension in pregnancy. aust Pre-
scr. 2021;44(5):148-52. [Crossref] [PubMed] [PMC]  

10. Piechota J, Jelski W. Intrahepatic cholestasis in pregnancy: review of the lit-
erature. J Clin Med. 2020;9(5):1361. [Crossref] [PubMed] [PMC]  

11. Hagenbeck C, Hamza a, Kehl S, Maul H, Lammert f, Keitel V, et al. Man-
agement of intrahepatic cholestasis of pregnancy: recommendations of the 
working group on obstetrics and prenatal medicine - section on maternal dis-
orders. Geburtshilfe frauenheilkd. 2021;81(8):922-39. [Crossref] [PubMed] 
[PMC]  

12. Beuers u, Trauner M, Jansen P, Poupon R. New paradigms in the treatment 
of hepatic cholestasis: from uDCa to fxR, PxR and beyond. J Hepatol. 
2015;62(1 Suppl):S25-37. [Crossref] [PubMed]  

13. Ozkan S, Ceylan Y, Ozkan OV, Yildirim S. Review of a challenging clinical 
issue: intrahepatic cholestasis of pregnancy. World J Gastroenterol. 
2015;21(23):7134-41. [Crossref] [PubMed] [PMC]  

14. ayar a, Kutlu S, Yilmaz B, Kelestimur H. Melatonin inhibits spontaneous and 
oxytocin-induced contractions of rat myometrium in vitro. Neuro Endocrinol 
Lett. 2001;22(3):199-207. [PubMed]  

 REfERENCES

https://data.worldbank.org/indicator/SH.MMR.DTHS
https://doi.org/10.1038/s41572-023-00417-6
https://www.ncbi.nlm.nih.gov/pubmed/36797292
https://doi.org/10.1126/science.1111726
https://www.ncbi.nlm.nih.gov/pubmed/15947178
https://doi.org/10.1016/S0140-6736(20)32335-7
https://www.ncbi.nlm.nih.gov/pubmed/34051884
https://doi.org/10.1016/j.ajog.2020.10.028
https://www.ncbi.nlm.nih.gov/pubmed/33892922
https://doi.org/10.1136/bmj-2022-072157
https://www.ncbi.nlm.nih.gov/pubmed/36261141
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9580246
https://doi.org/10.1097/HJH.0000000000003593
https://www.ncbi.nlm.nih.gov/pubmed/37850952
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10842677
https://doi.org/10.1378/chest.12-0528
https://www.ncbi.nlm.nih.gov/pubmed/23100080
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3747723
https://doi.org/10.18773/austprescr.2021.039
https://www.ncbi.nlm.nih.gov/pubmed/34728879
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8542489
https://doi.org/10.3390/jcm9051361
https://www.ncbi.nlm.nih.gov/pubmed/32384779
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7290322
https://doi.org/10.1055/a-1386-3912
https://www.ncbi.nlm.nih.gov/pubmed/34393256
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8354365
https://doi.org/10.1016/j.jhep.2015.02.023
https://www.ncbi.nlm.nih.gov/pubmed/25920087
https://doi.org/10.3748/wjg.v21.i23.7134
https://www.ncbi.nlm.nih.gov/pubmed/26109799
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4476874
https://www.ncbi.nlm.nih.gov/pubmed/11449192


Songül ÜNÜVAR et al. J Lit Pharm Sci. 2025;14(2):80-92

91

15. Hettiarachchi a, Jayaratne K, De Silva C, Senanayake H, Lokunarangoda N, 
agampodi S. Heart disease complicating pregnancy as a leading cause of 
maternal deaths in LMIC settings: the Sri Lankan experience. Lancet Reg 
Health Southeast asia. 2023;15:100223. [Crossref] [PubMed] [PMC]  

16. Kotit S, Yacoub M. Cardiovascular adverse events in pregnancy: a global per-
spective. Glob Cardiol Sci Pract. 2021;2021(1):e202105. [Crossref] [PubMed] 
[PMC]  

17. Iqbal anvar M, Talwar S, Mallapur S. a retrospective study on clinical out-
comes of pregnancy-related acute kidney injury patients at a South Indian 
Tertiary Care Hospital. Cureus. 2023;15(11):e49610. [Crossref] [PubMed] 
[PMC]  

18. Hildebrand aM, Liu K, Shariff Sz, Ray JG, Sontrop JM, Clark Wf, et al. Char-
acteristics and outcomes of aKI treated with dialysis during pregnancy and the 
postpartum period. J am Soc Nephrol. 2015;26(12):3085-91. [Crossref] 
[PubMed] [PMC]  

19. Mehrabadi a, Dahhou M, Joseph KS, Kramer MS. Investigation of a rise in ob-
stetric acute renal failure in the united States, 1999-2011. Obstet Gynecol. 
2016;127(5):899-906. [Crossref] [PubMed]  

20. Ünüvar S, Melekoğlu R, Şalva E, acar C, Yaşar Ş. Relationship between 
guanosine triphosphate pathway and tetrahydrobiopterin in gestational dia-
betes mellitus. J Diabetes Metab Disord. 2020;19(2):1391-6. [Crossref] 
[PubMed] [PMC]  

21. Taber Hight E, Shah S. acute kidney injury in pregnancy. adv Chronic Kidney 
Dis. 2020;27(6):455-60. [Crossref] [PubMed] [PMC]  

22. Gonzalez Suarez ML, Kattah a, Grande JP, Garovic V. Renal disorders in 
pregnancy: core curriculum 2019. am J Kidney Dis. 2019;73(1):119-30. Er-
ratum in: am J Kidney Dis. 2019;73(6):897. [Crossref] [PubMed] [PMC]  

23. Shah S, Verma P. Overview of pregnancy in renal transplant patients. Int J 
Nephrol. 2016;2016:4539342. [Crossref] [PubMed] [PMC]  

24. fakhouri f, Vercel C, frémeaux Bacchi V. Obstetric nephrology: aKI and 
thrombotic microangiopathies in pregnancy. Clin J am Soc Nephrol. 
2012;7(12):2100-6. [Crossref] [PubMed]  

25. Sansare K, Jadhav TS, Venkatraman S, Vahanwala S. Oral cancer in preg-
nancy: a systematic review. J Stomatol Oral Maxillofac Surg. 
2023;124(6S):101647. [Crossref] [PubMed]  

26. aşkın ÖD, Ünüvar S. fitoöstrojenler ve meme kanseri ilişkisi: sistematik der-
leme [Phytoestrogens and breast cancer relationship: systematic review]. Lit-
eratür Eczacılık Bilimleri Dergisi. 2021;10(3):322-31. Doi: [Crossref]  

27. Kutlu S, Yilmaz B, Canpolat S, Sandal S, Ozcan M, Kumru S, et al. Mu opi-
oid modulation of oxytocin secretion in late pregnant and parturient rats. In-
volvement of noradrenergic neurotransmission. Neuroendocrinology. 
2004;79(4):197-203. [Crossref] [PubMed]  

28. Tagliabue M, Elrefaey SH, Peccatori f, favia G, Navach V, Pignataro L, et al. 
Tongue cancer during pregnancy: surgery and more, a multidisciplinary chal-
lenge. Crit Rev Oncol Hematol. 2016;98:1-11. [Crossref] [PubMed]  

29. Bradley PJ, Raghavan u. Cancers presenting in the head and neck during 
pregnancy. Curr Opin Otolaryngol Head Neck Surg. 2004;12(2):76-81. [Cross-
ref] [PubMed]  

30. Ermer Ma, Kirsch K, Bittermann G, fretwurst T, Vach K, Metzger MC. Re-
currence rate and shift in histopathological differentiation of oral squamous 
cell carcinoma-a long-term retrospective study over a period of 13.5 years. J 
Craniomaxillofac Surg. 2015;43(7):1309-13. [Crossref] [PubMed]  

31. Dow KH. Pregnancy and breast cancer. J Obstet Gynecol Neonatal Nurs. 
2000;29(6):634-40. [Crossref]  

32. Wang x, zhang Y, Yang H, xu Y. Maternal-fetal transfer of indocyanine green: 
a systematic review. J Matern fetal Neonatal Med. 2022;35(25):8181-5. 
[Crossref] [PubMed]  

33. World Health Organization [Internet]. The Global Health Observatory: Indi-
cator Metadata Registry List. © 2025 WHO [Cited: february 15, 2023]. avail-
able from: [Link] 

34. World Health Organization. Trends in maternal mortality 2000 to 2017. [Link] 
35. Theron G, Brummel S, fairlie L, Pinilla M, McCarthy K, Owor M, et al. Preg-

nancy outcomes of women conceiving on antiretroviral therapy (aRT) com-
pared to those commenced on aRT during pregnancy. Clin Infect Dis. 
2021;73(2):e12-e320. [Crossref] [PubMed] [PMC]  

36. flores Lovon K, Soriano Moreno DR, Medina Ramirez Sa, fernandez Guz-
man D, Caira Chuquineyra B, fernandez Morales J, et al. Effects of antitu-
berculosis treatment on pregnancy outcomes in infertile women with genital 
tuberculosis: a systematic review. BMJ Open. 2023;13(9):e070456. [Cross-
ref] [PubMed] [PMC]  

37. Jindal uN, Verma S, Bala Y. favorable infertility outcomes following anti-tu-
bercular treatment prescribed on the sole basis of a positive polymerase chain 
reaction test for endometrial tuberculosis. Hum Reprod. 2012;27(5):1368-74. 
[Crossref] [PubMed]  

38. Carrara J, Habibi a, Benachi a, Cheminet G. Sickle cell disease and preg-
nancy. Presse Med. 2023;52(4):104203. [Crossref] [PubMed]  

39. Lesage N, Deneux Tharaux C, Saucedo M, Habibi a, Galacteros f, Girot R, 
et al. Maternal mortality among women with sickle-cell disease in france, 
1996-2009. Eur J Obstet Gynecol Reprod Biol. 2015;194:183-8. [Crossref] 
[PubMed]  

40. Beckett Va, Knight M, Sharpe P. The CaPS study: incidence, management 
and outcomes of cardiac arrest in pregnancy in the uK: a prospective, de-
scriptive study. BJOG. 2017;124(9):1374-81. [Crossref] [PubMed]  

41. Elliott DW, Voyvodic f, Brownridge P. Sudden onset of subarachnoid block 
after subdural catheterization: a case of arachnoid rupture? Br J anaesth. 
1996;76(2):322-4. [Crossref]  

42. Powell J, Crowley CM, Minihan B, Imcha M, O’Connell NH, Philip RK, Dunne 
CP. The microbial pathology of maternal perinatal sepsis: a single-institution 
retrospective five-year review. PLoS One. 2023;18(12):e0295210. [Crossref] 
[PubMed] [PMC]  

43. Kabakus N, ayar a, Yoldas TK, ulvi H, Dogan Y, Yilmaz B, et al. Reversal of 
iron deficiency anemia-induced peripheral neuropathy by iron treatment in 
children with iron deficiency anemia. J Trop Pediatr. 2002;48(4):204-9. [Cross-
ref] [PubMed]  

44. Yilmaz B, Gilmore DP, Wilson Ca. Inhibition of the pre-ovulatory LH surge in 
the rat by central noradrenergic mediation: Involvement of an anaesthetic 
(urethane) and opioid receptor agonists. Biogenic amines. 1996;12:423-35. 
[Link] 

45. Gilson GJ, Christensen f, Romero H, Bekes K, Silva L, Qualls CR. Preven-
tion of group B streptococcus early-onset neonatal sepsis: comparison of the 
center for disease control and prevention screening-based protocol to a risk-
based protocol in infants at greater than 37 weeks’ gestation. J Perinatol. 
2000;20(8 Pt 1):491-5. [Crossref] [PubMed]  

46. agarwal S, Ranjan M, Sachan S, Kumar L. antepartum hemorrhage and its 
maternal and perinatal outcome: an experience at a hospital in North India. 
J family Med Prim Care. 2023;12(12):3204-8. [Crossref] [PubMed] [PMC]  

47. fan D, Wu S, Liu L, xia Q, Wang W, Guo x, et al. Prevalence of antepartum 
hemorrhage in women with placenta previa: a systematic review and meta-
analysis. Sci Rep. 2017;7:40320. [Crossref] [PubMed] [PMC]  

48. arboleya S, Saturio S, Gueimonde M. Impact of intrapartum antibiotics on 
the developing microbiota: a review. Microbiome Res Rep. 2022;1(4):22. 
[Crossref] [PubMed] [PMC]  

49. alotaibi NM, alroqi S, alharbi a, almutiri B, alshehry M, almutairi R, et al. Clin-
ical characteristics and treatment strategies for Group B Streptococcus (GBS) 
infection in pediatrics: a systematic review. Medicina (Kaunas). 
2023;59(7):1279. [Crossref] [PubMed] [PMC]  

50. Pfizer [Internet]. fDa grants breakthrough therapy designation to Pfizer’s 
Group B Streptococcus vaccine candidate to help prevent infection in infants 
via immunization of pregnant women. © 2025 Pfizer Inc [Cited: September 25, 
2022]. available from: [Link] 

https://doi.org/10.1016/j.lansea.2023.100223
https://www.ncbi.nlm.nih.gov/pubmed/37614353
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10442957
https://doi.org/10.21542/gcsp.2021.5
https://www.ncbi.nlm.nih.gov/pubmed/34036091
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8133785
https://doi.org/10.7759/cureus.49610
https://www.ncbi.nlm.nih.gov/pubmed/38161847
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10755253
https://doi.org/10.1681/ASN.2014100954
https://www.ncbi.nlm.nih.gov/pubmed/25977311
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657837
https://doi.org/10.1097/AOG.0000000000001374
https://www.ncbi.nlm.nih.gov/pubmed/27054929
https://doi.org/10.1007/s40200-020-00659-1
https://www.ncbi.nlm.nih.gov/pubmed/33520842
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7843814
https://doi.org/10.1053/j.ackd.2020.06.002
https://www.ncbi.nlm.nih.gov/pubmed/33328061
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7751749
https://doi.org/10.1053/j.ajkd.2018.06.006
https://www.ncbi.nlm.nih.gov/pubmed/30122546
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6309641
https://doi.org/10.1155/2016/4539342
https://www.ncbi.nlm.nih.gov/pubmed/28042483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5155089
https://doi.org/10.2215/CJN.13121211
https://www.ncbi.nlm.nih.gov/pubmed/22879435
https://doi.org/10.1016/j.jormas.2023.101647
https://www.ncbi.nlm.nih.gov/pubmed/37783336
https://doi.org/10.5336/pharmsci.2021-83721
https://doi.org/10.1159/000078101
https://www.ncbi.nlm.nih.gov/pubmed/15153753
https://doi.org/10.1016/j.critrevonc.2015.09.006
https://www.ncbi.nlm.nih.gov/pubmed/26476748
https://doi.org/10.1097/00020840-200404000-00004
https://doi.org/10.1097/00020840-200404000-00004
https://www.ncbi.nlm.nih.gov/pubmed/15167041
https://doi.org/10.1016/j.jcms.2015.05.011
https://www.ncbi.nlm.nih.gov/pubmed/26116970
https://doi.org/10.1111/j.1552-6909.2000.tb02077.x
https://doi.org/10.1080/14767058.2021.1966410
https://www.ncbi.nlm.nih.gov/pubmed/34565270
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/4622
https://documents1.worldbank.org/curated/en/793971568908763231/pdf/Trends-in-maternal-mortality-2000-to-2017-Estimates-by-WHO-UNICEF-UNFPA-World-Bank-Group-and-the-United-Nations-Population-Division.pdf
https://doi.org/10.1093/cid/ciaa805
https://www.ncbi.nlm.nih.gov/pubmed/32564058
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8516506
https://doi.org/10.1136/bmjopen-2022-070456
https://doi.org/10.1136/bmjopen-2022-070456
https://www.ncbi.nlm.nih.gov/pubmed/37758670
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10537868
https://doi.org/10.1093/humrep/des076
https://www.ncbi.nlm.nih.gov/pubmed/22419745
https://doi.org/10.1016/j.lpm.2023.104203
https://www.ncbi.nlm.nih.gov/pubmed/37939877
https://doi.org/10.1016/j.ejogrb.2015.09.016
https://www.ncbi.nlm.nih.gov/pubmed/26431903
https://doi.org/10.1111/1471-0528.14521
https://www.ncbi.nlm.nih.gov/pubmed/28233414
https://doi.org/10.1093/bja/76.2.322
https://doi.org/10.1371/journal.pone.0295210
https://www.ncbi.nlm.nih.gov/pubmed/38150416
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10752550
https://doi.org/10.1093/tropej/48.4.204.
https://doi.org/10.1093/tropej/48.4.204.
https://www.ncbi.nlm.nih.gov/pubmed/12200980
https://journals.tubitak.gov.tr/medical/vol29/iss4/5
https://doi.org/10.1038/sj.jp.7200463
https://www.ncbi.nlm.nih.gov/pubmed/11190588
https://doi.org/10.4103/jfmpc.jfmpc_692_23
https://www.ncbi.nlm.nih.gov/pubmed/38361908
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10866261
https://doi.org/10.1038/srep40320
https://www.ncbi.nlm.nih.gov/pubmed/28067303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220286
https://doi.org/10.20517/mrr.2022.04
https://www.ncbi.nlm.nih.gov/pubmed/38046905
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10688785
https://doi.org/10.3390/medicina59071279
https://www.ncbi.nlm.nih.gov/pubmed/37512090
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10383037
https://www.pfizer.com/news/press-release/press-release-detail/fda-grants-breakthrough-therapy-designation-pfizers-group-b


Songül ÜNÜVAR et al. J Lit Pharm Sci. 2025;14(2):80-92

92

51. xavier MO, amouzou a, Maïga a, akseer N, Huicho L, Matijasevich a. The im-
pact of the COVID-19 pandemic on trends in stillbirths, under-5 and mater-
nal mortality in Brazil: Excess deaths and regional inequalities. J Glob Health. 
2023;13:06040. [Crossref] [PubMed] [PMC]  

52. Watson OJ, Barnsley G, Toor J, Hogan aB, Winskill P, Ghani aC. Global im-
pact of the first year of COVID-19 vaccination: a mathematical modelling 
study. Lancet Infect Dis. 2022;22(9):1293-302. Erratum in: Lancet Infect Dis. 
2023;23(10):e400. [Crossref] [PubMed] [PMC]  

53. Goldshtein I, Steinberg DM, Kuint J, Chodick G, Segal Y, Shapiro Ben David 
S, et al. association of BNT162b2 COVID-19 vaccination during pregnancy 
with neonatal and early infant outcomes. JaMa Pediatr. 2022;176(5):470-7. 
[Crossref] [PubMed] [PMC]  

54. Thwaites CL, Beeching NJ, Newton CR. Maternal and neonatal tetanus. 
Lancet. 2015;385(9965):362-70. [Crossref] [PubMed] [PMC]  

55. Center for Disease Control and Prevention [Internet]. Global Immunization: 
Why CDC is Involved. 2022. [Cited: November 23, 2022]. available from: 
[Link] 

56. aboagye RG, amu H, Dowou RK, Bansah P, Oaikhena IO, Bain LE. Preva-
lence and correlates of tetanus toxoid uptake among women in sub-Saharan 
africa: multilevel analysis of demographic and health survey data. PLoS One. 
2023;18(12):e0296174. [Crossref] [PubMed] [PMC]  

57. Putra M, Roy M, Nienhouse V, Patek K, Sokol R. Comparing antepartum and 
postpartum opioid-related maternal deaths in the state of Michigan from 2007 
to 2015. Cureus. 2023;15(11):e48690. [Crossref] [PubMed] [PMC]  

58. Kassebaum NJ, Bertozzi Villa a, Coggeshall MS, Shackelford Ka, Steiner C, 
Heuton KR, et al. Global, regional, and national levels and causes of mater-
nal mortality during 1990-2013: a systematic analysis for the Global Burden 
of Disease Study 2013. Lancet. 2014;384(9947):980-1004. Erratum in: 
Lancet. 2014;384(9947):956. [Crossref] [PubMed] [PMC]  

59. Renbarger KM, Slater G, Phelps B. Knowledge of maternal mortality risk 
among women with substance use disorders during pregnancy and post-
partum. MCN am J Matern Child Nurs. 2024;49(1):38-43. [Crossref] 
[PubMed]  

60. Meng LC, Lin CW, Chuang HM, Chen LK, Hsiao fY. Benzodiazepine use 
during pregnancy and risk of miscarriage. JaMa Psychiatry. 2024;81(4):366-
73. [Crossref] [PubMed] [PMC]  

61. Hulse GK, Milne E, English DR, Holman CD. assessing the relationship be-
tween maternal opiate use and neonatal mortality. addiction. 
1998;93(7):1033-42. [Crossref] [PubMed]  

62. Yuce H, unuvar S. antidepresanların biyoakümülasyonuna bağlı ekotoksisite 
riski: sistematik derleme [Risk of Ecotoxicity Due to Bioaccumulation of anti-
depressants:Systematic Review]. Literatür Eczacılık Bilimleri Dergisi. 
2022;11(2):152-8. [Crossref]  

63. Jimenez Solem E, andersen JT, Petersen M, Broedbaek K, Jensen JK, afzal 
S, et al. Exposure to selective serotonin reuptake inhibitors and the risk of 
congenital malformations: a nationwide cohort study. BMJ Open. 
2012;2(3):e001148. Erratum in: BMJ Open. 2013;3(1):e001148corr1. [Cross-
ref] [PubMed] [PMC] 

https://doi.org/10.7189/jogh.13.06040
https://www.ncbi.nlm.nih.gov/pubmed/37772786
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10540663
https://doi.org/10.1016/S1473-3099(22)00320-6
https://www.ncbi.nlm.nih.gov/pubmed/35753318
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9225255
https://doi.org/10.1001/jamapediatrics.2022.0001
https://www.ncbi.nlm.nih.gov/pubmed/35142809
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8832306
https://doi.org/10.1016/S0140-6736(14)60236-1
https://www.ncbi.nlm.nih.gov/pubmed/25149223
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5496662
https://www.cdc.gov/globalhealth/immunization/diseases/tetanus/why/index.html#:~:text=Health%20Costs%3A%20Tetanus%20Causes%20Serious%20Illness%20and%20Death&text=In%202019%2C%20the%20Global%20Burden,Asia%20and%20Sub%2DSaharan%20Africa.
https://doi.org/10.1371/journal.pone.0296174
https://www.ncbi.nlm.nih.gov/pubmed/38150473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10752541
https://doi.org/10.7759/cureus.48690
https://www.ncbi.nlm.nih.gov/pubmed/38090407
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10715364
https://doi.org/10.1016/S0140-6736(14)60696-6
https://www.ncbi.nlm.nih.gov/pubmed/24797575
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4255481
https://doi.org/10.1097/NMC.0000000000000971
https://www.ncbi.nlm.nih.gov/pubmed/38047602
https://doi.org/10.1001/jamapsychiatry.2023.4912
https://www.ncbi.nlm.nih.gov/pubmed/38150230
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10753441
https://doi.org/10.1046/j.1360-0443.1998.93710338.x
https://www.ncbi.nlm.nih.gov/pubmed/9744134
https://doi.org/10.5336/pharmsci.2021-87716
https://doi.org/10.1136/bmjopen-2012-001148
https://doi.org/10.1136/bmjopen-2012-001148
https://www.ncbi.nlm.nih.gov/pubmed/22710132
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3378942

