Review on Updates in Diagnosis and Management of Puerperal Sepsis

Abstract:

Puerperal sepsis caused 31% of pregnancy - related deaths in a retrospective study from
Mbarara, Uganda, making it the most leading cause of maternal deaths mortality. The majority of
postpartum infection research has taken place in high-resource countries, where risk factors such
as inadequate cleanliness, poor socioeconomic position, prolonged labor, and these factors could
differ in low- resources countries due to changes in the patient environment and healthcare
system. The pathogenesis of puerperal sepsis is extremely complicated and poorly understood. as
the pregnant woman acquire different adaptations on both scales, immunological and
physiological which are intended to help the fetus develop, all these changes can hinder the
mother's ability to defend against infection during pregnancy and the puerperium. Management
of puerperal sepsis based on three main levels, the first is the prevention of sepsis using
empirical antibiotics, the second one is for the management of the septic patient using
resuscitation and source control, if the case continues to worse, admission to ICU is necessary
where some measurements should be taken such as glycemic control, using oxygen, vasopressors
and steroids.



Introduction:

Globally, postpartum infection is the primary cause of maternal death. Every year, over five
million cases of pregnancy-related infection occur worldwide, with around 75,000 of these cases
resulting in mortality [1]. Infection rates are higher in places where facilities are low, and many
infection-related maternal fatalities can be avoided. Between the time of delivery and the 42nd
day after delivery, postpartum infections are a subtype of maternal infections [2]. Puerperal
sepsis, infection at surgical sites, urinary tract infections, and wound infections are the most
prevalent maternal infections [3]. Puerperal sepsis caused 31% of pregnancy - related deaths in a
retrospective study from Mbarara, Uganda, making it the most leading cause of maternal deaths
mortality [4]. The majority of postpartum infection research has taken place in high-resource
countries, where risk factors such asinadequate cleanliness, poor socioeconomic position,
prolonged labor, and these factors could differ in low- resources countries due to changes in the
patient environment and healthcare system [5, 6].

Puerperal sepsis is the third most common direct cause of maternal death, accounting for 11% of
all maternal deaths globally. Sepsis also has a role in other prevalent causes of maternal
mortality, including hemorrhage and thromboembolism [7]. Despite increased maternal mortality
and morbidity, as well as the unpredictability of emerging causative organisms, maternal sepsis
has received less attention and research than other leading causes of maternal death [8]. Early
detection of sepsis is a leading source of avoidable morbidity, lead to delayed treatment and
increased care, which can save more lives. Our understanding of sepsis pathophysiology has
vastly increased, and we now have a better understanding of the interaction between maternal
physiology and sepsis, which has significant consequences for sepsis diagnosis in the prenatal,
intra-partum, and postpartum periods. [9, 10]

South Asia (14 percent) had the highest proportion of maternal fatalities caused by sepsis.
Postpartum sepsis could be easily prevented with easily available and fairly low therapies.
Maternal mortality in advanced nations decreased dramatically in the mid-twentieth century,
with a significant amount of this decrease related to the management and cure of maternal
infections and sepsis. Case fatality rates were as high as 20% before using antibiotics. Case
fatality rates could reach 2% when effective antibiotic medication is provided. [11-18] Morbidity
rates for sepsis are 20 times greater than death rates, with consequences such as septicemia,
shock, peritonitis, and abscess development necessitating surgery. Chronic pelvic inflammatory
iliness and bilateral tubal blockage, both of which can affect future fertility, are long-term
implications, especially if therapy is postponed or insufficient. Infections can also be transmitted
to babies within the antepartum period or by contact during birth, presenting a significant risk.
[19-21]

Infection, the host's reaction to infection, and organ failure all have a significant rule in sepsis.
Because a large range of infections can elicit life-threatening responses in several organs, sepsis
presents a wide range of clinical manifestations [22, 23]. Pregnant women are more susceptible



to infections and sepsis than non-pregnant women for a variety of reasons. The incidence for
sepsis increases during the postpartum period, due to physiological, physical and
immunological changes that occur during pregnancy. Examples for physiological adaptive
responses to pregnancy are hyper-dynamic circulation, increased heart rate, decreased oxygen
reserve, and high risk to coagulation [24, 25]. other factors such as mother's struggles within the
2nd phase of delivery, procedures during labor, or bleeding may mask signs and symptoms of
infection and sepsis. As a result, sepsis detection and management may be delayed. Another
issue to consider is that intra-uterine infections and antepartum maternal illnesses account for
high percentage of newborn sepsis. [26, 27]

A revised definition of sepsis and septic shock was released in 2016. The quick sequential
(sepsis-related) organ failure assessment (qSOFA) besides sequential organ failure assessment
(SOFA), were used to help in the prediction and identification of sepsis since their release.
These, however, have not been tested in pregnant or puerperal women, as application of the
previously mentioned criteria is hindered by the physiological variations that occur during
pregnancy. 25 This was recognized by the international medical research community [28]. The
World Health Organization (WHQO) conducted a comprehensive study and specialist counseling
in 2017, which led to a specific definition that stated: "Maternal sepsis is a life-threatening
condition characterized by organ failure due to infection during different periods such
as pregnancy, labor, post-abortion, or postpartum®[29].

Endometritis is defined by the WHO as "a genital tract infection that occurs between the labor
and the next 42nd day postpartum after labor and is accompanied by fever and one or all of the
following symptoms: pelvic pain, abnormal discharges or odor from vagina, and latency in the
rate of uterus shrinkage [30, 31]. “A mixture of broad-spectrum antibiotics administered using
intravenous way is the conventional treatment for postpartum Endometritis, Furthermore, in
resource-poor places; there are currently no worldwide standards for oral medicines, which have
an impact on women who have inadequate access to good healthcare. [32, 33]

Pathophysiology and risk factors of puerperal sepsis:

The pathogenesis of puerperal sepsis is extremely complicated and poorly understood. as the
pregnant woman acquire different adaptations on both scales, immunological and physiological
which are intended to help the fetus develop, all these changes can hinder the mother's ability to
defend against infection during pregnancy and the puerperium. Pregnancy-induced physiological
hyperventilation, which is thought to be caused by progesterone, causes a respiratory alkalosis
that is balanced by an increase in renal bicarbonate excretion. As a result, pregnant woman may
not be able to balance metabolic acidosis caused by sepsis. Furthermore, other changes that occur
to support the keep a healthy pregnancy are similar to those seen in early sepsis, making
identification difficult. [34-36] the pathophysiology could be linked to:

The cardiovascular system:



The alterations to the cardiovascular system that develop during septic shock are linked to an
increased death rate. During sepsis, the percentage of nitric oxide is elevated, which causes
relaxation of the smooth muscle, and vasodilation. Estradiol which is increased during
pregnancy causes up-regulation of nitric oxide and prostaglandins, which cause physiological
adjustments needed to sustain the developing fetus. This, make pregnant women more vulnerable
to infection-induced sudden hypotension, resulting in hypo-perfusion of tissues and organ
failure. [37, 38]

Immunology:

Having a better knowledge of the complicated immunology at work during pregnancy is
emerging. Pregnant women are mostly immunologically tolerant to allow for fetal growth and
development. This theory was the main one for long time which was proposed by Medawar, this
concept is subjected to some changes now. Multiple researches and investigations into the
pathophysiology of pregnancy, the functions of both the innate and adaptive systems are being
unraveled as a result of extensive study into the immunology of pregnancy in health and
disease. The growth of 'immunosuppressive’ regulatory T cells, for example, is linked to
immunological tolerance in healthy pregnancy. Failure to do so has been linked to the causes of
recurrent miscarriages and preterm labor. [39- 42]

Risk factors:
There are several risk factors for sepsis and development to septic shock, which can be classified
as either obstetric-related or patient-related risk factors.

Patient-related risk factors

Pre-existing medical disorders, ethnic status, febrile sickness, or antibiotic use in the two weeks
before to presentation is all patient-related major risk factor for puerperal sepsis, according to the
UK Obstetric Surveillance System [43]. Chronic liver failure, renal failure, human
immunodeficiency infection, congestive heart failure, and diabetes are among conditions that
have arelationship with maternal sepsis [44]. The frequency of maternal sepsis is
strongly associated with lower socioeconomic position, and there is a strong social gradient
related to sepsis. In the United States, Medicaid dependency is linked to the development of
maternal sepsis, poverty is also linked to a greater rate of caesarean section (CS) which is an
independent risk factor for maternal sepsis. [45]

Obstetric-related risk factors

Operative intervention is the most significant obstetric risk factor for postpartum maternal sepsis,
as caesarean section (CS) is related toa 5 to 20% elevation in infectious death rates in
comparison to vaginal birth. Although bacterial prophylaxis and sterility are routine practice in
the UK. Caesarean section is reported to have the highest risk, followed by elective CS and the
least one is the surgical vaginal birth. long -lasting rupture of the membranes, a previous history
of pelvic infection, a previous exposure to group B or group A streptococcal infection, numerous



pregnancies, preterm pre-labor rupture of membranes (PPROM), any invasive procedures such
as amniocentesis or similar ones are all considered obstetric risk factors. [43-46]

Diagnosis:

Polymerase chain reaction and mass spectrometry:

The accuracy and speed of analysis are two major advantages mass spectroscopy and PCR-based
procedures, they are, however, costly and may identify non-pathogenic species. Using blood
cultures and blood samples, multiplex polymerase chain reaction (PCR) can discover the DNA
sequence of numerous pathogens and their genes. However, more research into its therapeutic
effectiveness is needed before it can be widely used. Similarly, utilizing a time-of-flight (TOF)
mass spectrometer, matrix-assisted laser desorption/ionization (MALDI) can detect a wide range
of organisms including both fungus and bacteria from clinical isolates and cultures. PCR is now
recommended by NICE for the diagnosis of children meningococcal meningitis due to its
accuracy and sensitivity. [47 ,48].

Modifying early warning scores for pregnant women:

The modified early warning score (MEWS) is a useful tool for identifying sick patients; it has the
disadvantage of being imprecise. Obstetric morbidity had a sensitivity of 89 percent and
specificity of 79 percent was found in a study published in 2012. Albright et al. developed a
predictive algorithm to identify obstetric sepsis patients who need to be admitted to the intensive
care unit (ICU). They integrated data collected from blood testing into the standard early
warning score. The results could be either normal, or >6 which means the necessity to admission
to ICU. A comparable composite assessment, with higher performing biomarkers uncovered in
future trials, could potentially yield even better results. [49, 50]

Tools for antimicrobial evaluation:

Traditional culture and sensitivity tests have limited specificity and are time consuming in
clinical practice, making it difficult to confirm a systemic microbial infection. Only 30—40% of
blood cultures will give positive results in septic patients, and the findings will not be accessible
for at least 24 hours, so the traditional methods are no longer suitable. A variety of novel
technologies are being developed that have the ability to quickly identify organisms and
antibiotic resistance patterns, allowing for prompt and optimal treatment while minimizing the
effort for using the suitable antibiotic. [51]

C-reactive protein and procalcitonin biomarker:

U sing biomarkers has many advantages such as recognizing patients in the initial stages of
sepsis, distinguishing sepsis from other non-infectious inflammatory diseases, estimating the
severity of the case and the suspected outcomes and finally assisting the physician to determine



the suitable treatment procedures [52]. C-reactive protein (CRP), White cell count
(WCC), procalcitonin (PCT), and lactate are the most commonly used biomarkers in clinical
practice. Procalcitonin is more selective for bacterial infection than white cell count and C-
reactive protein, which are general for inflammation infections [53]. Although there are a variety
of procalcitonin assays available, a meta-analysis undertaken by NICE found insufficient
evidence to recommend routine usage to guide acute management during bacterial infection.
The new Surviving Sepsis Campaign (SSC) reported that caution should be given in
extrapolating this diagnostic tool to the pregnant woman, especially in the lack of a normal
range, as the quality of this technique is known to be low. [54]

Lactate biomarker:

Lactate values are thought to be similar in healthy pregnant to those in the overall population.
rise in lactate levels can indicate increased metabolic load that comes with pregnancy; if this is
worsened by hemorrhage or sepsis, a pregnant woman's capacity to balance it may be hampered.
In maternal sepsis, an increased serum lactate level is linked to a bad prognosis. Serum values of
>4 mmol/l, together with clinical indications of septic shock, are linked to mortality rates of up to
46% in non-pregnant women. on one hand, blood lactate is a good tool for detecting tissue
hypoxia hypo-perfusion, on the other hand it is not enough for confirmation, so measurement of
metabolic acidosis by different tools should be taken into consideration. [43,55]

Prevention and Management:

Prophylaxis and prevention

Using antibiotic for prophylaxis after caesarean section (CS) was found to reduce the risk
of morbidity, wound infection, puerperal sepsis, and other significant infection-related
complications, according to a Cochrane systematic review. The fundamental goal is to prevent
sepsis, nowadays; multiple screening tools are available to detect asymptomatic bacteriuria.
Numerous studies have emphasized the increased incidence of infections during the peripartum
and postpartum periods, with surgical births identified as a significant risk factor. The ANODE
study was conducted in 2018, found that when one dose of intravenous antibiotic was given a
median of 3 hours after birth, there was a 56 percent reduction in established maternal infection.
It was also linked to a lower risk of infection in the perineum. These findings, indicates that the
currently used guidelines should be revised and changed for more beneficial control and
prevention.

Management

Management of puerperal sepsis requires physician to take into considerations the physiological
variables caused by pregnancy. The need of having a low index of suspicion to help early
detection, doing necessary investigations and monitoring (cultures, blood lactate, and hourly



urine output), and initiating necessary therapy (oxygen, intravenous fluids, and antibiotics) are
all important considerations in the management. Management is based on two key approaches:
resuscitation and source control

e Resuscitation: Initial 1.V fluid resuscitation at a frequency of 30 ml/kg is recommended
by the SSC. this rate has been reduced to 20 ml/kg aiming to alleviate the risk of casing
pulmonary edema due to lower colloid oncotic pressure. When there is a blood lactate of
>4 mmol/l and/or a mean arterial pressure of >65 mmHg, this should be started right
away for the treatment of septic shock. Using crystalloid or colloid fluids for treatment is
another issue, but some confirmatory data was given about the advantage of crystalloids
as it lacks the renal toxicity associated with synthetic colloids, so Crystalloids are the
primary choice of intravenous fluids. [52,56]

e Source control: Antibiotics must be started to control the source. Only for the treatment
of septic shock combining two types of antibiotics is necessary. However, while
Escherichia coli and group B streptococcus are among the most prevalent bacterial
pathogens in maternal sepsis, E. coli and group A streptococcus are associated with the
most serious complications. As a result, clinical evaluation and the suspected infection
site influence antibiotic selection. Physicians mostly start with empirical antibiotic that
can eradicate gram positive, gram negative and anaerobic organisms the outcomes of the
culture are then used to determine the suitable antibiotic. Antibiotics alone are
insufficient in some situations, necessitating abscess draining or the removal of disease -
causing organisms [52, 57]

Management at intensive care unit ICU:

Admission to ICU due to puerperal sepsis is rare, but some guidelines are designed to manage
this condition [58]. Glycemic control: The implications of strict glycemic control during acute
maternal sickness are unknown, given the awareness of elevated glucose resistance during
pregnancy. There has been no consensus on the influence of glycemic control versus
conventional treatment on ICU sepsis morbidity and death rates due to conflicting data.
Physicians are currently aiming for values of fewer than 180 mg/dl (10 mmol/l). 50 This is
unlikely to harm the infant; uncontrolled hyperglycemia, on the other hand, poses a bigger
risk.[52]

Oxygen: Oxygen must be supplied to attain a saturation of 94 percent, and when patients are
severely ill, a mixed venous oxygen saturation (SvO2) of 65 percent or 70 percent, is the goal.
The SvO2 in healthy pregnant in her last trimester is around 80%, currently, the information to
suggest the optimum SvO2 in a severely ill pregnant patient are limited.[59]

Steroids: A systematic evaluation of 42 clinical trials published in 2018 found that steroids
reduced 28-day fatality of patients in ICU by 2%. However, the research supporting this finding
is of poor quality, and that the recommendations are not relevant to the obstetric population. In



the case of maternal sepsis, physicians generally favor withholding intravenous hydrocortisone.
The recent guidelines do not support steroid treatment for sepsis; however, caution is advised
while boosting fetal lung maturity. Steroid treatment is generally recommended for other benefit
outside of sepsis, including in respiratory disease and connective tissue disease, but continuous
steroid use may have a deleterious influence on the developing fetus, with concerns about birth
weight and head circumference.[60]

Vasopressors: If a pregnant woman is admitted to the ICU with septic shock, vasopressors can
be utilized. Because of its efficacy, noradrenaline is the primary choice for treatment.
Catecholamine, particularly dopamine, can trigger arrhythmias, therefore adding vasopressin can
help lower catecholamine levels. Sepsis has been linked to myocardial depression that can be
reversed, and inotropes should be evaluated when cardiac output is low. Levosimendan is an
inotropic agent having vasodilator effects that is still relatively new. It also contains anti-
inflammatory and anti-oxidative properties, which could protect against sepsis-related tissue
damage. [61,62]

Conclusion:

Puerperal sepsis is a serious condition that causes high percentage of mortality worldwide,
especially in low-status countries. E-coli and streptococcus are the main pathogens leading to
sepsis, where the diagnosis could be done by traditional ways which are less sensitive and less
specific, so nowadays, more selective tools are used such as detecting biomarkers and PCR.
Management of puerperal sepsis based on three main levels, the first is the prevention of sepsis
using empirical antibiotics, the second one is for the management of the septic patient using
resuscitation and source control, if the case continues to worse, admission to ICU is necessary
where some measurements should be taken such as glycemic control, using oxygen, vasopressors
and steroids. The management guidelines still need more evaluation and development to ensure
better treatment and cure level.
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