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INTRODUCTION
 
   With the implementation of regulations and guide-
lines set by WHO, the global maternal mortality ratio 
decreased from 385 to 216 deaths per 100,000 live birt-
hs from the year 1990 to 2015, but still conditions need 
to be moderated (1). According to authors Lapins-
ky and Slynko et al. (2, 3) complications of infections 
occupy the third place among the causes of maternal 
mortality with a rate up to 10%.

   In the United Kingdom, despite significant advan-
ces in diagnostics, medical management and use of 

advanced capabilities of antimicrobial therapy, post-
partum sepsis remains as an important cause of mater-
nal mortality and is responsible for about 14/100.000  
deaths per year (4). Jawad et al. (5) defined a mortality 
rate of 20-40% for potentially life threatening compli-
cations of acute infection as severe sepsis with acute or-
gan dysfunction which increased to 60% if septic shock 
develops. Additionally, Netto et al. (6) found that 17% 
of cases involving septic complications were diagnosed 
during pregnancy, 36% during childbirth and 47% of 
septic complications developed in the postpartum pe-
riod.
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ABSTRACT

Aims: To perform a comparative analysis of individual clinical and laboratory indicators in the differential diagno-
sis of conditionally limited and generalized forms of postpartum septic complications.

Methods: The study included 34 patients at Gynecology Department of the Zaporizhzhia Regional Clinical Hos-
pital from 2013 to 2016 with postpartum purulent-septic diseases. Patients were divided into 2 groups. Group I 
consisted of 15 women who were diagnosed with a conditionally limited postpartum purulent-inflammatory disease 
(endometritis). Group II included 19 women with generalized forms of postpartum purulent-inflammatory diseases 
(peritonitis, sepsis). For the diagnosis of Multiple Organ Failure due to sepsis, we used the Sequential (Sepsis-Re-
lated) Organ Failure Assessment and quick Sequential (Sepsis-Related) Organ Failure Assessment. The differences 
between the first and second group were assessed by using the Mann-Whitney U test and STATISTICA Version 10.

Results: Body temperature was increased in all 34 patients. The average heart rate in group I was 91.6 ± 8.35 beats/
min and 102.26 ± 16.42 beats/min in group II. The average respiratory rate was 19.07 ± 2.49 breaths/min in group 
I and 24.16 ± 5.09 breaths/min in group II. In group I, none of the patients scored a total of two or more points on 
the Sequential (Sepsis-Related) Organ Failure Assessment and quick Sequential (Sepsis-Related) Organ Failure As-
sessment scales; in group II, there were 5 (26.32%) patients who had scored two points or more on the Sequential 
(Sepsis-Related) Organ Failure Assessment scale; and 2 (10.53%) patients had scored 2 points or more in the quick 
Sequential (Sepsis-Related) Organ Failure Assessment scale.   

Conclusion: Clinical cases of postpartum period with inflammation of uterus and signs of multiple organ failure 
should be; regarded as a septic state, assessed by the Sequential (Sepsis-Related) Organ Failure Assessment scale as 
they require urgent medical help.
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   In 1991, the first recommendations to identify sep-
sis as a result of a systemic inflammatory response to 
infection (systemic inflammatory response syndrome) 
were given, reflecting the orders of the report by Mi-
nistry of Health of Ukraine which identified it as sep-
tic shock (7). The diagnosis of systemic inflammatory 
response syndrome (SIRS) is formulated in the presen-
ce of two of the four initial criteria for sepsis. It effects 
only the inflammatory response and is regarded as an 
extremely infectious process (8). The criteria include 
systemic inflammation, organ dysfunction, organ fai-
lure and cytokine storm (9). However, the validity of 
SIRS as a descriptor of sepsis pathobiology was challen-
ged. The main reason for this is that the researches on 
the mechanism of sepsis revealed that it involved the 
activation of both pro-inflammatory and anti-inflam-
matory response. Significant changes occur not only 
in the immune system, but also in cardiovascular, ner-
vous, hormonal, metabolic and coagulation systems. 
Changes in each of the systems have clinical significan-
ce (10, 11).

   Based on these, in 2014, the Congress of the Euro-
pean Society of Intensive Care Medicine and Society of 
Critical Care Medicine decided to review the concept of 
sepsis. According to the new concept, sepsis was revised 
as the life threatening condition due to organ dysfun-
ction and was defined by the changes in Sepsis-related 
Organ Failure Assessment (SOFA) score (12). Additio-
nally, the recommendations by the Ministry of Health 
of Ukraine are currently being regulated and current 
national protocols suggest using Glasgow Coma Scale 
to determine the level of consciousness, that is also a 
variable in SOFA score (6). 
 
 Hospitalization due to sepsis generally occurs from 
the emergency department due to its acute severity and 
its number has been rapidly increasing. Since it is ac-
counted for 215.000 deaths alone in the United States, 
management of its complications are of crucial impor-
tance (13). Despite the development of new methods 
in sepsis assessment such as Acute Physiology and Ch-
ronic Health Evaluation, Mortality Probability Model 
and Simplified Acute Physiology Score, SOFA score 
remains as the traditional means of individual assess-
ment and manual evaluation method for sepsis (14, 
15).

   The aim of this study is to perform a comparative 
analysis of selected clinical, laboratory parameters, also 
the use of SOFA scores in the differential diagnosis of 
sepsis between relatively limited and generalized forms 
of postpartum septic complications.

MATERIAL AND METHODS

   This retrospective study was approved by Scientific 
Research Ethics Committee of Zaporozhye State Medi-
cal University. The study included 34 patients who were 
hospitalized with a diagnosis of postpartum sepsis and 
pyo-septic diseases between 2013 and 2016 at the Gyne-
cological Department of Zaporizhzhia Regional Clinical 
Hospital (ZRCH), which is the clinical base of the De-
partment of Obstetrics and Gynecology, of Zaporiz hzhia 
State Medical University. Patients were divided into two 
clinical groups. The first group consisted of 15 women 
who were all (according to clinical and laboratory exa-
mination) given the confirmed diagnosis of relatively 
limited postpartum inflammatory diseases (endomet-
ritis). The second group consisted of 19 women with 
generalized forms of postpartum inflammatory diseases 
(peritonitis, sepsis). The reproductive function of the cli-
nical groups is summarized in Table 1.

   
 
 
 

Table 1: Reproductive function in clinical groups.

 The average age of the patients was 27.18 ± 7.62 ye-
ars; 23.94 ± 4.29 years in the first group and 30.06 ± 8.81 
years in the second group respectively.

   Of the first group, 12 patients lived in rural parts and 
3 patients lived in the urban part of Zaporizhzhia, whe-
reas of the second group 12 patients lived in the country-
side of the city and 7 in the urban part and cities around 
the region.

   The clinical examination and laboratory results were 
obtained from patients’ files. The data regarding the time 
of diagnosis of postpartum inflammatory disease, the 
cause and the management of postpartum septic comp-
lication and patients’ follow-ups were recorded.  Clinical 
and laboratory parameters including body temperatu-
re (°C), hearth rate (beats/min), mean respiratory rate 
(breaths/min), the level of leukocytes were noted, that 
are mandatory parameters to be monitored during the 
general clinical examination of patients with postpar-
tum purulent-inflammatory complications according to 
the orders of the Ministry of Health of Ukraine (7).
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   From the clinical and ultrasound data it is evident 
that 7 (46.67%) patients had placental residual rem-
nants in the uterus which were removed using vacuum 
extraction, while in 2 (28.57%) cases, the operation was 
carried out twice. With the comprehensive anti-inflam-
matory therapy, clinical data (Table 2), ultrasound and 
laboratory follow-up, the patients in the first group 
were discharged in satisfactory condition after an ave-
rage of 11.8 ± 5.25 days of hospitalization and transfer-
red to their permanent place of residence.

   Patients belonging to the second clinical group 
were transferred to a tertiary referral hospital with va-
rious forms of generalized postpartum inflammatory 
disease on an average of 9.16 ± 5.07 days after delivery 
(cesarean section). In 6 (31.58%) patients, complicati-
ons arose after a late miscarriage, the average gestatio-
nal period was 16.75 ± 3.77 weeks. In 5 (83.33%) cases, 
septic complications developed associated with the ba-
ckground of missed pregnancy, in one (16.67%) case 
after an incomplete spontaneous miscarriage. Overall 
the cause of the postpartum or postabortion sepsis was 
infected uterus in all 19 patients, as confirmed by pat-
homorphological examination. In 13 (68.42%) cases, 
the generalized septic complication was developed in 
the postpartum period, while in 8  (61.54%) patients 
after surgery (caesarean section) in 5 (38.46%) patients 
after delivery. After clinical and laboratory examina-
tion (Table 2), in all cases, sepsis was diagnosed as a 
complication with a pan-metritis background. In all 8 
patients who underwent delivery by cesarean surgery, 
postoperative failure of sutures was described accor-
ding to clinical and laboratory tests and ultrasound 
results, which was confirmed intraoperatively. Also, 
in 4 (21.05%) patients belonging to the second clinical 
group, sepsis occurred associated with the background 
of the manifestations of multiple organ failure syndro-
me (pneumonia, acute kidney injury) and 5 (26.32%) 
patients were diagnosed with peritonitis.

 To evaluate the diagnostic criteria of sepsis, we used 
SOFA and quick SOFA (qSOFA) scores in accordance 
with the recommendations of the Third International 
Consensus Definitions for Sepsis and Septic Shock (12). 
SOFA score used in the study consisted of 6 variables: 
partial pressure of oxygen, platelet count, level of cons-
ciousness set by Glasgow Coma Scale (6), bilirubin le-
vel, mean arterial pressure, serum creatinine level and 
urine output; while qSOFA scale based on 3 parameters: 
mean systolic arterial pressure, level of consciousness 
and mean respiratory rate. Total score of SOFA ranges 
from 0 to 24 points, whereas qSOFA from 0 to 3 points 
assigning one point for low systolic blood pressure (≤100 
mmHg), high respiratory rate (≥22 breaths/min) and al-
tered state of consciousness  (Glasgow Coma Scale<15). 
The presence of qSOFA scores 2 points or more is asso-
ciated with the high risk of death and extended intensive 
care unit length of stay (12). The necessary information 
to assess SOFA and qSOFA scores were obtained from 
patients’ laboratory results.

   Investigated values were interpreted as mean ± stan-
dard deviation, numbers, and percentages. To assess the 
differences between selected clinical, laboratory para-
meters, SOFA and qSOFA scores of two independent 
groups, Mann-Whitney U test was used. All statistical 
procedures were performed with the use of STATISTI-
CA Version 10.0 and Microsoft Excel 2010. P value of 
<0.05 was considered statistically significant.

RESULTS

   Patients belonging to the first clinical group were 
transferred to a tertiary referral hospital with a diagno-
sis of postpartum endometritis on an average of 11.0 ± 
7.45 days after birth. The earliest diagnosis was given 3 
days after birth (cesarian section) and the latest diag-
nosis was 27 days after birth. In 3 (20%) cases compli-
cations arose after surgical cesarean section, 7 (46.67%) 
cases had clinical and ultrasound data from placental 
tissue remains in the uterus, in 4 (26.67%) cases SIRS 
was diagnosed. 

   All patients in the first group were administered a 
course of comprehensive anti-inflammatory, antibio-
tic therapy, which lasted an average of 7.0 ± 2.0 days. 8 
(53%) patients were administered with fluoroquinolo-
nes (ofloxacin, levofloxacin) in combination with met-
ronidazole (ornidazole); for 3 (20%) patients diagno-
sed with SIRS, antibiotic therapy was carried out using 
preparations of carbapenems (imipenem, meropenem) 
in combination with metronidazole (ornidazole). 

Table 2: Clinical and laboratory parameters in the dif-
ferential diagnosis of postpartum septic complications.
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 All patients in the second group underwent hys-
terectomy including the fallopian tubes as an urgent 
procedure followed by antibiotic group therapy with 
carbapenems (imipenem, meropenem) in combination 
with vancomycin or metronidazole and linezolid (or-
nidazole). After the surgery and complex anti-inflam-
matory therapy, 18 (94.74%) patients with generalized 
postpartum septic complications were discharged with 
sufficient condition and placed under active ambula-
tory care in permanent place of residence. Average pe-
riod of inpatient treatment was 17.84 ± 8.39 days. Des-
pite a comprehensive anti-inflammatory and intensive 
care and three surgical procedures, one (5.26%) patient 
died, associated with septic complications (severe sep-
sis, syndrome of multiple organ failure, iridocorneal 
endothelial syndrome) and diffuse peritonitis.

 Fever was noted in all 34 (100%) patients  inclu-
ded in the study; 38.19 ± 0.52°C in the first group; 
38.15 ± 1.1°C in the second group (p> 0.05). Febrile 
values (over 38°C) were measured in 10 (66.67%) 
patients belonging to the first group and in 11 
(57.89%) patients belonging to the second group. 

   The data regarding the evaluation of heart rate 
obtained during the hospital stay of patients with 
suspected septic complications in the postpartum 
period showed following results: The group of pa-
tients with a mean heart rate of 91.6 ± 8.35 beats/
min were hospitalized with a clinical diagnosis of 
postpartum endometritis (group I) and the group 
of patients with a mean heart rate of 102.26 ± 16.42 
beats/min had suspected generalized form of septic 
complications (group II) (p=0.00078).

   Mean respiratory rate in the first clinical group 
was 19.07 ± 2.49 breaths/min during hospitalizati-
on in ZRCH and it was significantly lower than the 
second clinical group’s rate which was recorded as 
24.16 ± 5.09 breaths/min (p=0.0164).

   
 Concerning the level of leukocytes; significant 
values of standard error of the mean and the lack 
of reliable difference on indicators of leukocytes 
in both clinical groups are noteworthy. In the first 
group, leukocyte level was 9.08 ± 5.1x10⁹ cells per 
liter and in the second clinical group, it was 10.6 ± 
7.4x10⁹ cells per liter (p> 0.05).

   During the hospitalization of the patients in the 
admission department, the condition of patients 

Table 3: Results of clinical examination of patients 
with the qSOFA score.

were pre-evaluated with the qSOFA score to deci-
de whether they should have been hospitalized at 
the intensive care unit and if there was a difference 
between the groups.

   Analyzing the results in both clinical groups 
with regard to the qSOFA score, there was no sig-
nificant difference in all three indices between the 
groups (p> 0.05). Meanwhile, in the second clinical 
group, 2 (13.33%) patients scored a total of 2 po-
ints on the qSOFA score (Table 3). They had been 
admitted to the intensive care unit for further tre-
atment.

Table 4: Results of examination of patients in clinical 
groups on the SOFA scale.

* The ratio of PaO2 / FiO2 in relation to invasive risks (catheterization of the arterial 
vessel), was determined in patients of the second clinical group (n = 3) without further 
statistical processing of the results and without taking these values into account in the 
overall assessment of the number of points SOFA scale.

Min: Minimum Max: Maximum

Min: Minimum Max: Maximum

 During the first day of the hospitalization of the 
patients, regardless of their subsequent stay (in the 
intensive care unit or in the Department of Gyne-
cology), SOFA score was used for the diagnosis of 
septic organ failure (Table 4). A SOFA score of 2 or 
more points indicates a multiple organ failure of 
the septic genesis.
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DISCUSSION

   In our study, the patient group with relatively 
limited postpartum inflammatory diseases and the 
group with generalized forms of postpartum inf-
lammatory diseases were compared in terms of four 
indicators (body temperature, heart rate, respiratory 
rate and the number of leucocytes) with the data  of 
Zaporizhzhia Regional Clinical Hospital, that were 
selected in accordance with clinical protocols of the 
Ministry of Health of Ukraine (7). The group of pa-
tients with a generalized form of postpartum sepsis 
had significantly higher mean heart rate (102.26 ± 
16.42 beats/min) and mean respiratory rate (24.16 ± 
5.09 breaths/min) (p=0.00078, p=0.0148). Conside-
ring these results, monitoring heart and respiratory 
rates may be crucial in the differential diagnosis of 
postpartum sepsis. 

   Alan Jones et al. (16) involved a clinical setting 
of 248 subjects in their study, suggested that compa-
red to many outcome predicting models available in 
the everyday clinical practice, SOFA scale is simple, 
easy to interpret and ready to use in the patient bed-
side assessment. Their results validated the utility of 
the SOFA score for patients admitted to the emer-
gency department. 

  
 In a study by Roberto Ceriani et al. (17) including 
218 patients who underwent cardiothoracic sur-
gery, the accuracy of SOFA score in describing the 
severity of complications was identified. They were 
unable to evaluate the scores in dying patients with 
the neurological parameter of SOFA score. They 
supported the accuracy of SOFA score and descri-
bed it as a useful analytic scale for the evaluation of 
patients who need to be admitted to the intensive 
care unit or critical care unit. Their study conclu-
ded that this system should be included for a group 
analysis and not just being as a clinical scale, which 
is a making decision on individual patients.

   Harrison et al. (18) validated the use of a com-
puter program for the calculation of SOFA score 
provided an easy and accessible method for the cli-
nical setting. They indicated the necessity of real-ti-
me calculation of the SOFA score to evaluate the 
patients in the intensive care unit.

   Considering these results in the literature, in 
this study we aimed to investigate the efficiency 

of SOFA and qSOFA scales in the differential di-
agnosis of postpartum sepsis. However, SOFA and 
qSOFA score assessment results of the two patient 
groups indicate a lack of a significant difference in 
all indicators (p>0.05). Despite this result it is found 
out that none of the patients in the first group recei-
ved a total of two or more points in the SOFA score. 
In the second clinical group, there were 5 (26.32%) 
patients who had 2 or more points on the SOFA sca-
le. Out of which 2 (10.53%) patients had 7 points on 
the SOFA scale and 3 (15.79%) patients had 2 points 
on the SOFA scale, which allowed, in combination 
with other indicators, to evaluate their condition 
as sepsis. Moreover, only the second group had 
patients who had 2 points or more on the qSOFA 
scale, that is associated with high risk of death and 
extended intensive care unit length of stay (12). 

   Based on our results, we concluded that it is ne-
cessary to comprehensively assess the status of the 
patients according to the definition of sepsis based 
on SIRS criteria in combination with the SOFA sco-
re and qSOFA in order to timely diagnose postpar-
tum septic complications (6, 7). Besides, patients 
with clinical and/or laboratory signs of postpartum 
septic complications must be transferred to a terti-
ary referral hospital within the first 24 hours. Mo-
reover, all clinical cases within the postpartum pe-
riod, demonstrating inflammatory processes of the 
uterus and signs of multiple organ failure should be 
regarded as a septic state. These cases may require 
urgent surgical intervention with hysterectomy and 
salpingectomy. We believe this clinical approach 
will allow an early differential diagnosis including 
localized and generalized forms of septic compli-
cations and ensure the clinical diagnosis of sepsis 
can be made at an optimal time with the subsequent 
provision of adequate treatment.
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